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PART I, 1940. 

The Present Position of Mathematical Statistics 
B y M. S. Bartlett, D.Sc. 


1. Scope of Mathematical StatLstics ... ... ... ... ... 1 

Statistical theory as applie<l mathematics ... ... ... ... 2 

JI. Tlie Mathematical Framework ... ... ... ... ... ... G 

The mathematical technique of probability numbers and probability 

distributions ... ... ... ... ... ... ... ... 6 

Statistical interpretation of a probability number... ... ... 8 

Comments on the theory of statistical inference ... ... ... 11 

III. Applicability ... ... ... ... ... ... ... ... 13 

Mathematical statistics and psyeholoKv ... ... ... ... 15 

Mathematical statistics and economics ... ... ... ... 17 

Referen(?es ... ... ... ... ... ... ... ... ... 19 


I. Scope of mathemat leal dafi sties 

In view of the active interest which this Society has always shown 
in mathematical statistics, 1 do not suppose that the President 
meant to be taken too seriously when he reminded us * that explicit 
reference to this branch of knowledge is missing from the list of 
Objects to be found in the Society’s Bye-laws. At any rate 1 have 
not been asked to aliandon a long-simmering idea of surveying the 
present position of mathematical statistics; and recent ])leas (Ney- 
man, 1938; Wishart, 1939) for a tidying-up of the more method- 
ological aspects of the subject suggest that discussion directtMl 
towards this end should be of value. Perhaps 1 should stress that 
classification and systematization are not to be given undue import- 
ance. It is always useful for a scientific worker in his more leisured 
moments to tidy up his apparatus and put it in a reasonable place ; 
but he may have to shift it again when he becomes involved in 
further work. 

In his recent paper on the teaching of statistics, Dr. J. Wishart 
referred briefly to the position of mathematical statistics, but no 

* In the discussion following the paper of Dr. Wishart’s referred to (Wishart, 
1939). 

VOL. cm, PART I. 


B 



9 


Bartlett - Present Position of 


[Part I, 


detailed examination was possible, and I have taken the opportunity 
given me by my admitted concentration in this paper on the mathe- 
matical side of statistics to refer in more detail to some of the points 
that arise. For convenience my paper has been divided into three 
sections, although these tend to overlap. The first is intended to 
give a glimpse of the entire inatheniatico-statistical wood (critics 
will doubtless prefer the term “ jungle ”). The formal problem of 
mathematical technique is examined in Section 1 1 . Finally, although 
my primary aim has been to comment on mathematical statistics 
as such, further reference is made in the last section to its applic- 
ability, and relation with statistics in general. Sections II and III 
are both rather lop-sided; this is because I have referred mainly to 
matters which are still the subject of argument, and have passed 
by others which may be of equal importance but do not seem to 
call for special comment. I feel that my self-imposed task has 
been a presumptuous one, but it may help to show that connecting 
fields of study which are not ordinarily associated there exists a 
subject of mathematical statistics whose elasticity of aj)plication 
does not imply an absence of theoretical foundation. 

Owing to the tmtanglement of statistics with so many different 
and sometimes highly teclinical sciences, any survey, however incom- 
plete, will occasionally land us far from the usual field of activities 
of this Society. The annual articles* by Dr. J. 0. Irwin (1931 
et seq.) on recent advances in mathematical statistics have given an 
idea of the very wide range of subject-matter of j)ublished papers 
dealing fairly directly with statistical theory and methods, although 
references to literature for whi(*h more specialized knowledge is 
required, such as that of modern physics, have been omitted. 

In seeking for some unity underlying this mass of material, I 
have not attempted to distinguish l)etween matheniatical statistics 
and statistical theory, I think that a theory of statistics must essen- 
tially be matheinatical in form, and any distinction we might try 
to make wmuld be rather trivial. On the other hand, by mathe- 
matical statistics I do not mean merely statistical mathematics ; vre 
shall naturally be concerned with the latter a great deal, but it 
would be misleading to identify any branch of statistics with the 
mathematical technique appropriate to it. 

Statistical theory as applied mathematics, — Yule and Kendall 
(Ifdroduction to the Theory of Statistics, 1937, p. 3) describe the theory 
of statistics as the exposition of statistical methods; but while I 
admit that it is unfair to lift a definition from its context, this one 
hardly appears to me to be adequate, for it would seem possible to 
expound methods without particular reference to any theory. For 
* Now only continued as bibliographies (Irwin, 1938; Hartley, 1939), 
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exainplc, a bare exposition of the method of least squares is hardly 
sufficient for a theory of least squares.* 

Fisher begins (Statistical Methods for Research Workers, 1938, 
p. 1), The science of statistics is essentially a branch of Applied 
Mathematics and may be regarded as mathematics applied to 
observational data.” Borne limitation is presumably implied on 
the nature of the o])servational data that can be dealt with, and 
it is this that requires further comment. 

Suppose first of all we consider statistics in relation to three 
broad theoretical (dassifications. Firstly, there is the classical 
theory of probability which developed in France from a study of 
lotteries and games of chance, and is itself only a few hundred 
years old. Becondly, there is the theory of the statistical properties 
of aggregates, represented in the physical sciences by the kinetic 
theory of gases and its younger more virile l)rotht'r, statistical 
iin^ehanics, Btatistical data pertaining to biological and other iion- 
physical populations are irrelevant to th(‘se theoretical considera- 
tions in so far as they are merely matters of fact ; l)ut siicli develop- 
ments as the .mathematical theory of evolution associattal with the 
names of R. A. Fisher, J. B. B. Haldane and Bewail Wright, or the 
statistical theory of ])opnIatioTi growth and replacement studied, 
for example, by A. J. Lotka, may be included. Thirdly, there is 
the theory of samjjling. This partly emanated from the earlier 
th(‘ory of errors, but it owes its importance to the mod(‘rn a|)plica- 
tion of statistical! methods in biology, psychology and other fields 
where variability is an inevitable major factor in our measurements. 
This three-fold classification, wliich could be crudely summarized 
as (i) theory of proliability, (ii) theory of populations, (iii) theory of 
samj)ling, has of course no very clear-cut divisions either in theory 
or in practice. In fact, a single theory which is to stand for all 
the a|q)lications J luive mentioned might quite consistcmtly be 
regarded as covered by a general theory of probalhlity. If we do 
attempt to associate such a general tln^ory with the com|)rehensive 
theory of statistics we are trying to define, the essential point to 
remem])er is that we should regard it, not from the point of view of 
pure mathematics or of pure logic, but as emerging from tlicse 
variou s applica ti ons . 

In the schematic picture below 1 have tried to sketch the con- 
nection between different branchevS of knowledge which are related. 
I have not omitted the purely empirical studies which really liegan 

Mr. Yule, who gave this deftiiition in the original edition of his book in 
1911, tells me that he would distinguish between a bare exposition ” or 
“ description,” and a complete exposition. By an exposition he meairs “ a 
complete expounding from the foundations upwards. ...” This explanation 
largely disposes, of course, of my criticism. 
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the subject of statistics, as distinct from probability, and to which 
it owes its name. Modern statistical theory is the offspring of 
both these parents, and has displayed all the vigour to be expected 
of such a hybrid. 

Mathematical statistics is not explicitly labelled in this scheme, 
but its main root, from which particular applications may be 
developed, I would identify with -what I have called statistical 
concepts and distributional laws,” and the offshoot of this, sampling 
theory. 



Some Continental statisticians feel a little aggrieved at the insularity 
of English statistics, and have difficulty in seeing much distinction 
between the theory of statistics and, say, the theory of probability 
developed so extensively by Laplace. We have seen that there is a 
partial justification for their view. It is interesting to note that the 
recent conference on applications of the theory of probability ” 
held in Geneva last summer * would probably, if held in this country 
or in America, have been called a conference on mathematical 

* Convened by the International Institute of Intellectual ('ooperation in 
conjunction with the University of Geneva. The reports read at this con- 
ference, ranging over agriculture, astronomy, biology, economics, industry, 
physics and psychology, gave such an extensive survey of the fields of appli- 
cation of statistical theory that my own discussion in Section III seems rather 
superfluous, but it should be remembered that I am not so much attempting 
in this paper to give a detailed survey as to offer comment on particular aspects. 
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statistics. There is, however, a fundamental difference of approach 
which prevents our identifying statistical theory with probability. 
The theory of probability originally developed on the Continent has 
now become primarily ])ure mathematics — in recent years a highly 
sophisticated branch of pure mathematics.* The difference between 
pure and applied mathematics is often one of degree, but briefly 
we may say that in applied mathematics we employ mathematics 
as a means to an end, not merely as an end in itself. To quote the 
words Karl Pearson used in a particular context, Mathematics 
are not there for the joy of the analyst, but because they are essential 
to the solution.” In terms of Fisher’s rlefinition I would describe 
statistical theory as a mathematical theory which relates to observa- 
tional data arising from a physical background of chance ; but while 
it follows that the inathematical theory used must be that of prob- 
ability, the basis of the subject is a physical theory, not a mathe- 
matical technique. It also follows that the mathematical theory is 
interpreted in statistical terms, for its syml)ols must, like any other 
physical concepts, be related to observation. The special nature 
of this relation for statistics is referred to in Hection II. 

There are welcome indications that the Continent is taking a 
more active interest in mathematical statistics, but even in the 
twentieth cmitury some of the most important developments there 
have been in the pure theory of probability, in contrast with the 
advance in tliis country in statistics. I do not, of course, mean to 
imply that the development of statistics here has been unaccom- 
panied by contril)utions to mathematical theory. Many names 
spring to one’s mind. But those responsible would ])robably be 
the first to agree that their contril)utions should not be severed 
from the background of statistical problems which stimulated the 
development of such theory. However, 1 do not want to enter 
into any detailed historical review, especially as an extremely 
interesting account of this aspect has been given by Irwin (1935). * 

It may be felt that the dependence of mathematical statistics 
on probability is a serious limitation of its scope. To avoid any 
possible ambiguity here, I will stress that I am using the word 
probability in its technical statistical sense.! Often interpolation, 
extrapolation or graduation formula) have been calculated in popula- 

* Von Mises (1939, p. 152) complains rather l)itterly of this transition, hnt 
it enables me (without, however, accepting his inathematical technique; see 
Section 11) to identify statistical theory with th(> ajifilicd theory he has in 
mind. 

t The confusion which has arisen because wt^ have used the same word as 
that enjoying a popular but vague ordinary usage has not been confined to the 
“ lesser lireeds without the law,” and has been partifailarly damaging to the 
prestige of statistical theory ; but it has always seemed to me largely irrelevant 
to the latter’s proper scientific status, (See also my footnote on p. 12.) 
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tioM or other studies without reference to probability theory, and 
yet may be reasonably included under mathematical statistics. 
Thus some elasticity is required, and no one wishes to see the sub- 
ject enclosed in a strait jacket. But if it is to preserve an under- 
lying unity, the limitation seems on the whole required. It is a 
valid comment that the limitation implies that mathematical 
statistics will be of varying usefulness in different fields of statis- 
tics, but it would be rash to claim too much for it at the cost of 
destroying its integrity. The situation is no different from that 
relating to the application of any other theory which is mathematical 
in form. 


IT . T he mathematiml framework 

The vast amount of artistic care already devoted by others to 
the subject of mathematical ])robability makes me diffident about 
spending further time on it; I am quite prepared to recognize the 
model usually ])ut forward for our acce])tance. However, it is 
important to satisfy ourselves first of its soundness, and in my own 
examination below I have delil)erate}y concentrated on the skeleton 
of the theory. Perhaps I shall ther(d)y In^lj) to dispel tlu:‘ accusation 
that English statisticians always keep this skeleton hidden in the 
cupboard. 

I do not think that the pure mathematics of statistical probalnlity 
presents any fundamental difficulty. The ])ure theory has been 
brought to an advanced analytical level (se(‘, for example, the 
tract by Cramer (1937) on Random Variahles and Probability Dis- 
trihutAo but such, refinement is not entirely m^cessary to the 
applied mathematician, and 1 have tried to present the basic prin- 
ciples as simply as possible. (If anyone wishes to take them for 
granted, he may easily skip the next few' paragrajihs.) 

The inathemniical technique of probahil it y numbers and probability 
distributions, — Mathematically, we set up classes of objects ” such 
that a probability number p --- 1/a is associated with each of tlie a 
objects in any aggregate or class A. For b of these objects regarded 
as a single group or class B, the corresponding probability number 
is 6/a. Individual probability numbers are thus additive, and more 
generally if B is divided into any two complementary parts 
and B^, we have the addition theorem of probability, 


6 

a 



( 1 ) 


If in a total aggregate N of size, n there are two logically inde- 
pendent classifications denoted by B and C, the number associated 
with the class of objects characterized by both B and C is ej7i, 
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where e is the number in this class. If the number in the class 
B is b, we have the multiplication theorem of probability, 

ejn ~ ejh hjn (2) 

If ejh “ c/n, where c is the number in the class B, the probabilities 
associated with B and 0 respectively are said to be indejpendent. 
The relation implies that we can represent the total aggregate 
symbolically by the expression 

{hB + (a -- h)B}{cC d- {n - c)C} 

~ hcBC + (» — h)c lie + />(n c)BC -j- (n — h)(n — c)BC (3) 

where B denotes the class of not 71,” and BC denotes the (‘Jass of 
B and C, etc. Equation (3) has only to be divided by for it to 
be converted into a relation between probability distributions, in 
which we consider simultaneously the different sub-classes into 
which the total class is divided.* In general, we may specify the 
distribution for sub-classes A,, of the total class A either by the 
vector of probability values or by the symbolic expression 

PrAr -- P,Ai + p.^A.^ + . . . 

where the summation convention is used on the hfft-hand side. 
The distribution derived frojii two independent distributions is then 
either the matrix product (pK/.s), or the generalisation of equation (3), 

{p,Ar}{qJis} P,<uArB, (4) 

Jf in this latter representation the second distribution is a replica 
of the first, and moreover the terms ArBs and B^^Ar are not distin- 
guished, we obtain (prAr)'^, or for n similar distributions, 

{prAr)’‘ Pi^Ai" -i- npi'~^p2Ay''~'^A.;,+ ... . (5) 

which is known as the multinomial distribution. A distribution 
p,s-^fBs + prquArBs is a simultaneous distribution which does not 
resolve into indejiendent factors, but is not different in ])rinciple 
from the distribution prAr. 

If the general symbols Ar are replaced by jiarticular symbols a,, 
corresponding to a characteristic a of the class A, then a is a random 
variable for which the expect ai ion is 

E(a) = pra.r (()) 

One common type of variable a is such that each particular value a,, 
is a positive integer r. If we define p “ z^, we have for the variable p, 

= F(^), say, = (7) 

The function F[z) in this instance specifies the particular distribu- 
tion just as well as frA^, the component pr being the coefficient of 
* Of. Soper (1922). 
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in F(z). F{z) is the probahility-generating function (or in statis- 
tical mechanics, the partition function). Among equivalent func- 
tions may be mentioned M{t) = F(e^)^ which is a generating function 
.for the moments, E(r^). Since these functions are all included in 
the general expression pr^r, it may be noted that they will also be 
multiplied when independent distributions are combined. 

It would be possible to go on developing this simple algebra in 
the orthodox manner, but this should be sufficient to show the basis 
of the technique. So far all probability numbers are confined to 
rational fractions, and the number of classes is finite. This would 
provide a theory adequate in all respects for comparison with 
observed phenomena, but as a matter of rnatheniatical convenience 
the technique is generalized to allow other kinds of numbers and 
classes.* This generalization transfers us from algebra to analysis, 
from summation to integration, from selecting coefficients to taking 
Fourier transforms, but the basic principles are not affected, and I 
shall not discuss these convenient refinements of the mathematician, 
except to remark that the statistician will not need to pursue them 
further than the stage at which he finds them useful. 

Statistical interpretation of a probahilitjf number . — All this pure 
mathematical theory is internally consistent, but we have yet to 
show that it is consistent with the statistical interpretation we wish 
to place on it. In practice we find that it is often possible to ascribe 
probability numbers to certain events, at least with as much justi- 
fication as we can ascribe mass or temperature to physical systems. 
Events may be said to be governed in part by the operation of 
the laws of chance.” 

For simple systems it is sometimes possible to risk an a priori 
identification of the possible results of a “ trial ” with the different 
elements of an aggregate A in our mathematical theory, but although 
a probability number might be assigned to an event in this way 
(for example, the number } for the probability of heads with a 
tossed coin), the validity of this identification always depends 
ultimately on experiment. The equal chances which the different 
possible events are allotted are actually idealized concepts assigned 
by the experimenter to one trial, when he has in mind the results 
from a large number of possible trials ; they are an inference from 
observed frequencies which provide him with a theory of frequency.f 
If this theory (which we are calling, for better or for worse, prob- 
ability theory) is at all relevant, it must be conversely permissible 
from the theory to test the value of a probability from the results 

* It is also true that the interpretation of a probability number involves 
the notion of an infinite class (see p. 10). 

•t C'f. my note on statistical probability (Bartlett, 1936). 
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of a large number of independent trials ; that is, it is necessary to 
show theoretically that if we identify the members of our class or 
aggregate with the possible results of a trial, that the observed 
proportion of ‘‘ successes ” when the trial is repeated will tend to 
the corresponding probability number in the class. While the 
appropriate mathematical theorem is readily established, the nature 
of the convergence has given rise to some controversy. In order 
to examine this point, let us consider a simple class of two members, 
one of which corresponds to the “ success ” of a trial, with prob- 
ability For n independent repetitions the probability-generating 
function for the total number of successes is 

(i + Iz)- 

or the moment-generating function 

(I -f yj)- 

The well-known binomial moments obtained from this function 
give* 



If P be the probability number for the class for which | r/n — 4 | > s 
in the aggregate of all eventualities represented by the distribution 
(i + then, since the contribution to the last two moments 

above of any term | rjn ~~ I | in this class is diminished if we 
substitute s, and the contribution of | rjn — | | outside the class is 
diminished if we substitute zero, we obtain : 



The first inequality yields Bernoulli’s theorem on large numbers. 
From the second, which is more relevant for our purpose, we find 
that, when e the probability of ] r/n — 4 I > 

least one n > is of order 

— / 

* Their values are considered for n large. The symbo O {x) implies 
“ order of magnitude of rc,” while o (a:) implies “ smaller order of magnitude 
than X.” 
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or since e — >- 0 with 1/w, the probability that if rjn were plotted 
against n, the graph would for n > n^ be enclosed by a band, centre | , 
of width converging to 0 as n increases, tends to one as increases, — 
in mathematical terms, 

P(lim rJn = = 1. 

This result * raises a point which is often slurred over. We are 
trying to see whether we can consistently relate the probability 
numbers in our theory with hypothetical frequencies, for if we can- 
not do this, we can hardly claim that our theory is relevant. It 
is not sufficient to say vaguely that frequencies are graduated by 
probabilities, without discovering the exact relations that our theory 
predicts. On the other hand, we cannot baldly postulate (as is 
sometimes done) that relative frequencies do tend to limits in our 
theory, without becoming involved in contradiction, for all that we 
have established is that if we identify the elements of an aggregate 
with events, then P(lim rjn = -|) ~ 1, a statement still involving 

a probability. An alternative technique in which r/n does tend to 
a limit in the classical mathematical sense has been attempted by 
von Mises, who has pointed out this difficulty in the usual theory, 
but even if the mathematical validity of von Mises’ theory were 
established, an assumption about which critics are doubtful, I should 
not agree that the current theory is unsatisfactory. If we recognize 
that we are testing the consistency of regarding our probability 
numbers as the limits of frequency ratios, it is natural to allow the 
postulate that we shall not be able in practice to distinguish prob- 
ability 1 from certainty, this equivalence being extended from the 
finite aggregates we first considered to the infinite secondary aggre- 
gates considered in connection with our limits. Logically, we can 
conceive the possibility that the event might occur at every trial, 
and our theory recognizes this by the formal difference between 
P(lim rjn \) — 1 and lim r/w ~ | ; on the other hand, any 

11 - » n 30 

difficulty in interpreting the former proposition has disappeared, for 
on our postulate the two propositions will be observationally indis- 
tinguishable. Thus, while it is agreed with von Mises that the 
interpretation of probability should be a statistical or frequency 
one, it is denied that the orthodox theory is inadequate to provide 
this interpretation. 

Of course from the practical end the point is trivial, and is in 
the nature of “ hair-splitting.” The fact that probability is an 

* The derivation given above of this result should be compared with the 
proof given by Fieller (1936). 
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idealization related to an infinite number of trials is bound to create 
some theoretical difficulty, for infinity cannot occur outside mathe- 
matics ; but no one queries the value of the concept of velocity, an 
idealization relating to infinitesimals, which are also unknown 
outside mathematics. In science it is not familiarity which breeds 
contempt. 

It should be noted that as n tends to infinity the rafidom sample 
of 71 trials tends to that theoretical concept of the statistician known 
as the infimte hypothetical pop7ilation. The theoretical Law of Large 
Numbers we liave just established shows that it is mathematically 
justifiable in our theory to regard as equivalent a probability dis- 
tribution and a very large, or in the limit an infinite, set of sample 
values. Of course we have only proved this for a very special case, 
but corresponding theorems exist for more complicated distribu- 
tions, and enable us to associate ideal populations with the empirical 
distributions we actually observe. 

At this stage I pro})ose to leave the mathematical groundwork, 
although I have only brought it to the stage when it would begin 
to be of interest to the statistician, who is quite justified in taking 
all this theory of statistical probability for granted, and proceeding 
at once to the further developments with which he is most con- 
cerned. It is these developments and applications which have 
really created the subject of mathematical statistics, but it is just 
as well for us to be clear about the basis of our theory, so that we 
do not err in the interpndation of our theoretical results. 1 hope I 
need not remind the reader that nothing has been proved about 
actual frequencies. The usefulness of all these theoretical idealiza- 
tions (probability numbers, independent events, random samples, 
populations) can only be a matter of experience in any particular 
field, and there can })e no evidence that our theory is ever more 
than approximately applicabh*. Its usefulness largely depends in 
any instance on how good the approximation is. 

Comments on the theory of statistical inference. There is not much 
further that I wish to refer to in this section, for the development 
of mathematical statistics, at least in relation to statistical methods, 
has become familiar to many readers, and much of it does not call 
for general comment. But the main body of the theory will include, 
among other things, some general results made use of by the statis- 
tician when concerned with problems of inference, the part of the 
theory associated with estimation and tests of significance ; so that 
I might emphasize that with the approacli adopted here there is no 
place for such topics as inverse probability, if by this term it is 
implied that the statistician, in contrast with any other scientist, 
should be obliged to assess numerical probabilities ” of his hypo- 
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theses.* He will, I hope, prefer to deal with his data in the orthodox 
statistical manner, making use, for example, of Fisher’s theory of 
estimation (see Fisher, 1935), but always regarding such things as 
maximum likelihood estimates, sufficient statistics or fiducial 
intervals in the light of their statistical properties. This viewpoint 
has been used more generally by Neyman and Pearson (1933) in 
their original approach to the theory of statistical tests ; but while 
a good deal of recent theoretical research has resulted in. the more 
detailed elucidation of sampling pro}>erties, I think the account of 
this research is misleading if it fails to indicate the relevance of the 
statistical functions which Fisher found it necessary to consider. I 
would like to mention an important contribution to small-sample 
theory which seems yet again to bear out this contention.! 

In large samples estimates in general tend to be normally dis- 
tributed; of this class, the one with minimum variance is known 
to be the maximum likelihood estimate. J In small samples it is 
less easy to single out an individual estimate as superior to others, 
though the maximum likelihood equation will provide us with a 
sufficient statistic if one exists. Aitkeii and Bilverstone begin from 
the empirical standpoint of the usefulness of an unbiased estimate 
with minimum variance. While it should be noted that minimum 
variance is a more arbitrary criterion directly we leave normal 

* It was iritjmat(‘d in a footnote towards the end of (Section I that the 
association, wdth statistical theory, of probabilities ” which are merely some- 
one’s degrees of (confidence or belief has been more historical than logical, for 
the concept of statistical probability is (piite separate horn any mathematical 
theory of belief (represented in my diagram as “ probability and syml)olic 
logic ”). It has been claimed that the latter theory includes statistical prob- 
ability; but we may justifiably refuse to assign any scientific significance to 
the theory until the beliefs numerically represented in it correspond to some- 
thing observable. We might retort that if they are to stand for anything more 
than one particular person’s beliefs (and it is contrary to scientific method to 
record not what is common, but what is peculiar, to (me’s experiences), the 
only basis possible is a statistical one. Such an interpretation w ould, however, 
deprive the theory of any claim to a fundamental position, for it would itself 
have to be investigated by statistical methods. F. Y. .Edgeworth compared 
the idea of f)robability as belief with the (economic concept of utility; but 
similarly it might be argue^ that one person’s indifference tiurves are of less 
relevance to an economist concerned with actual events than the rej)resentative 
curves for a group. 

The mathematical statistician wdio refuses to make explicit use of a mathe- 
matical theory of belief has sometimes been accused of ignoring the gap betwoen 
his statistical theory and its application. But statisticians are (or should be) 
not only aware of the gap, but of its varying width in different curc'u instances ; 
and they do not consicler it very helpful to camouflage the gap they have to 
jump by filling it with more mathematical symbols, apparently of the same 
nature as the mathematical ground they are leaving, but on further examination 
devoid of any solid foundation in fact. 

t 1 am indebttid to Br. A. C. Aitken for permission to refer to this work, 
which is contained in a Ph.I). thesis by a former student of his, H. Silverstone, 
and not yet published. 

! In connection with this result of Fisher’s, due credit should be given to 
the work of Edgeworth (1909), of. Bowley (1928), p. 26. 
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distributions, an estimate with these properties admittedly com- 
mands respect; and least squares estimates are often thus justified. 
Examining the problem in general, Silverstone has established that 
an estimate T of a parameter 0 for which E{T) ~ 0, and E(T — 6)^ 
is a minimum only exists if 


cL 


- 1(0 - r, 


where L is the logarithm of the likelihood function, and X is inde- 
pendent of the sample observations. It follows that the solution 
0 ™ T is identical with the maximum likelihood solution; moreover, 

si^ice g- is a function of T only (apart from 0), T must also be a 


sufFicient statistic. The variance of the estimate is given exactly 

/0jr\2 

by the reciprocal of Fisher's quantity of information,” 7 ” Ey^. ) . 


III. A ppl Icahility 

We have seen that the }>ractical statistician will hope to apply 
theory wherever he has reason to believe that a compl(‘x of causes 
is operating to produce an unavoidabh' element of chance variation 
in his material. He ])roceeds to shake his mass of data in a para- 
])hernalia of sieves and similar devices, which remove much of the 
residue and throw up bigger lum})s which he can remove for closer 
inspection. If his tlata already consist merely of a few unbreakable 
fragments, sieving o[)erations will, of course, be a pathetic waste of 
time; on the other hand, the most painstaking labour may be 
necessary before he rescues a few grains of gold. 

As for the source of data which the statistician can handle by 
these methods, this may be anywhere, but it is a sobering thought 
that he is most confident in his apparatus when he has himself put 
the chance variation into his data. I refer to the principle of 
randomization, whicli has so far met with most acceptance in the 
design of agricultural experiments, in relation to Fisher’s analysis 
of variance technique. A valuable discipline for statistical experi- 
menters in general is to ask themselves whether randomization is at 
all possible in their own experiments, and if not, how far its absence 
is likely to introduce unknown disturbing factors. Randomization 
is not a panacea, but its value may be perceived if we consider the 
attitude of the “ doubting Thomas” who refuses to believe any con- 
clusions wliich the mathematical statistician makes. If the signifi- 
cance level in relation to some investigated effect is overwhelmingly 
great, he will have the easy way of escape of asserting that the 
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theoretical assumptions may be incorrect, and in so far as many 
unforeseen factors can be affecting the data, his criticism is a valid 
one. If, however, his criticism is transformed into the assertion that 
the laws of chance are not even approximately obeyed by specially 
designed machines for obtaining random numbers, he is placed in 
more of a dilemma, and may turn back to the belief that the, say, 
one in a million chance has really turned up. It will, once in a 
million times, so that he cannot indulge too many beliefs of this 
kind. 

Thus it is well known that in nutrition experiments on the 
feeding of milk to children the significance of the results has been 
rendered doubtful, or even completely vitiated, by the absence of 
appropriate randomization, groups which were claimed to be com- 
parable diverging from each other in spite ostensibly of receiving 
the same treatment, or, as in the large-scale ] Lanarkshire experi- 
ment, groups receiving difierent treatments showing the significant 
initial differences which revealed bias in the selection of the grou|)s. 

In card experiments with su])posed telepathic or other para- 
normal subjects, most of us are probably still a little chary about 
attributing statistically significant deviations to extra-sensory per- 
ception. I trust that the ])ossible occurrence of correlation between 
subject and investigator, due to bad shuffling of the cards or similar 
causes, is adequately guarded against, but this source of error at 
least would be automatically eliminated if the cards were deliberately 
stacked in a pre-deterinined random order unknown to the subject. 

Of course there are very many statistical fields of enquiry where 
we are obliged to take our material as we find it, and our doubting 
Thomas ” who refuses to trust us has an easier (but often a necessary) 
task. Among these fields where chance variation occurs naturally, 
statistical theory is probably most exactly applicable in physics. 
As a matter of expediency we may agree to segregate this field 
for the specialized attention of the physicists, owing to its highly 
technical character, but mathematical statisticians should not 
remain oblivious of its sUUistical technique. 1 have already indicated 
that the use of partition functions in statistical mechanics can easily 
be identified with the use of generating functions in statistics. The 
reaction of the physicists when accused (not by us) of assuming 
equal a priori probabilities has sometimes been to substitute the 
word weight for probability. This is useful in stressing that the 
probabilities we both use are properties of the systems under dis- 
cussion; on the other hand, their manoeuvre is rather ostrich-like 
if it leaves them the impression that they are absolved from further 
explanation, so let me note that the same mathematical frame- 
work developed in Section II is at the bottom of their theory as 
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well as of ours.’*' I should add that I am referring to the statistical 
nature of physical aggregates, not to the use of statistical ideas in 
quantum mechanics. Eventually these two things will fuse, but at 
present the technique of quantum mechanics is still obscure. f 

Turning back to the use of statistical theory in the framing of 
methods, a use which Yule and Kendall had in mind when they 
defined statistical theory in these terms, we are still left with several 
fields where the natural variability is of a sufficiently chance character 
for statistical theory to be usefully applied. The approach to com- 
paratively less well-surveyed territory will, however, render us 
cautious. In applications to manufacturing problems in industry, 
our requirements are only satisfied if the process is mainly under 
what has been termed ‘‘ statistical control,” apart from the occasional 
discrepancies which our methods will assist in isolating. But while 
the value of statistical theory in such fields is a matter of experi- 
ence, the methods are usually straightforward. In both ])sychology 
and economics, however, the statistical methods themselves have- 
been the subject of controversy, and to conclude this section I 
have added some general comments which briefly indicate the 
present position of mathematical statistics in these two fields of 
research. 

Mathematical statistics and 'psychology . — It need hardly be 
emphasized that the immense value of statistics in biological research, 
which includes the study of observable physical characteristics in 
man, will have some counterpart in the statistical study of mental 
phenomena. This was accepted long ago by psychologists like 
Spearman, and its recognition is indicated, for example, by the 
comparatively recent discussion on the use of statistics in psychology, 
arranged by the Royal Society (see Myers el al, 1938). 

Observations which may be related to mental variation, such as 
the number of accidents a person is responsible for in some industry, 
or an examinee's mark when given a so-called ‘‘ mental test,” will 
be amenable to analysis by an appropriate statistical method. It 
is advisable to mention appropriate,” for clearly a method based 
on normal frequency distributions might not be very appropriate 

* The method introduced by Gibbs of regarding the actual system as a 
random member (or “ sample ”) from an ensemble (or “ population ’’) of such 
systems has tended to worry some physicists, but its similarity to the ideas of 
the statistician will be obvious. 

t Mathematically, much use is made of vectors whose components do not, 
as in Section II, immediately represent probability distributions, but for which 
the squares of the lengths of their components do. This device has no apparent 
advantage elsewhere in statistical theory; its use by the physicist appears 
related to the possibility of introducing a further degree of freedom (the phase 
factor) for each component by making it complex — a step which seems necessary 
from physical considerations but the precise function of which has largely to be 
left unexplained. 
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when applied to a J -shaped histogram of accident frequencies, but 
this is a technical problem which does not affect the general issue. 
But while such statistical analysis has often proved directly useful, 
the psychologist is always ambitious to be able to depart more and 
more from mere description, and synthesize mental concepts with a 
connotation wider than the particular facts from which they were 
derived. Such synthesis is, of course, one of the hall-marks of 
scientific progress (statistical probability itself is a synthetic con- 
cept), but it should be remembered that understanding grows long 
after a concept is first introduced. Thus temperature is now recog- 
nized to be essentially a statistical concept. Mass and energy, at 
first considered independent, have been related. It will not be 
surprising, then, if it is found necessary to criticize the interpreta- 
tion or value assigned to new concepts in psychology. 

Psychologists have for some time disagreed among themselves 
on the value of Spearman’s factor theory of ability,* and the statistics 
associated with this theory have come in for their share of the 
controversy. The statistician has sometimes felt like the scientist 
who is blamed for the use to which his discoveries have been put in 
time of war. As an onlooker, I would suggest that psychologists 
may have been in too much of a hurry to build up their concepts ; 
the statistics of the factor theory, for example, tended to concen- 
trate for a long time on the proof or disproof of the theory, with 
the consequent danger of ignoring other lines of approach, further 
preliminary experimental work planned in relation to the further 
analysis of ability and its manifestations. The point stressed by 
Godfrey Thomson that a patternless network of components would 
tend to give statistical agreement with Spearman’s theory goes 
deeper than an empirical testing of the theory and raises the ques- 
tion whether this network is sufticiently uniform statistically to be 
described in terms of a general intelligence level (or perhaps of a 
few group factors) ; this question can hardly be answered* completely 
until mental performance has been subjected to the same type of 
analysis as is applicable to quantitative measurement in biology, 
where, for example, disentangling the effects of environment, 
genetic variation, or homogamy, constitutes a difficult but natural 
object of enquiry. f Pure psychologists who appreciate the value 
of statistical methods of investigation and analysis already estab- 
lished in the biological field remember, when considering the probable 
value of factor technique, the relevance of researches of this kind. 

* In this theory general intelligence is represented by a single mathematical 
factor. A recent discussion among psychologists on factor theories of ability 
is reported in the British Journal ^Psychology (Thomson et al.^ 1939). 

t This type of criticism has been made by R, C. Tryon and Bronson Price ; 
see, for example, Price (1937). 



1940] 


Mathematical Statistics 


17 


Mathematical statistics and economics. — The relation of mathe- 
matical statistics to economics is too involved a problem for me to 
do more than remind the reader of it. With jjsychology the ques- 
tion was whether the right statistical methods had always been 
used ; with economic research the statistician in his more pessimistic 
moments may ask himself where there are any right ’’ statistical 
methods at all. The nature of his material is such that the gap I 
referred to between theory and a])plication is as wide as is likely 
to be found anywhere; the mathematical ground on which the 
statistician ventures may have its owji a3sthetic attractions, but if 
he strays too far away, his contact with the real world of fact may 
altogether disap])ear. Incidentally, relevant and unambiguous 
statistical facts are difficult enough to obtain for the problem of 
collection itself to be the immediate task which the economic 
statistician always has to face. Because I am considering the 
possible use of matliematical statistics, I shall ignore, but not 
forget, this vital initial problem. 

There are obviously '' static ” problems in economic or social 
research where the apjilication of sampling theory is an advantage — 
for example, in assessing the effiidency and validity of actual sam])liiig 
techniques. Controversy centres more on the dynamic ” problems 
of economics, in particular on what I shall call * research on the 
‘‘ trade cycle.” The business man especially is rather sceptical of 
the value to him both of abstract theorizing by economists and of 
any empirical investigations by statisticians going further than 
simple tabulations. However, the business man is not necessarily 
the arbiter we should choose of the ultimate value of tln^se researches 
— on the statistical side the correlations established between marriage 
or birth-rates and the fluctuations of the trade cycle by investigators 
like Hooker and Yule are a sufficient indication of their })otentiai 
value. At the same time, Yule has warned us more than once of 
the caution necessary in correlating tinu'-series ; even if we cori- 
centrate on deviations from long-term trends, the cyclical fluctua- 
tions remaining are not the independent observations which the 
mathematical statistician likes to postulate in other fields. Koop- 
maris (1937) has suggested that for economic time-series we should 
employ regression analysis, allowing any postulate of independence 
to recede to random residuals which merely disturb the correspond- 
ence between one series and another. This reduces our problem to 
a quantitative assessment of the relation between variables already 
given us by the economist. Investigations of this kind have been 
attempted by Tinbergen (1939). Acting in the guise of our ‘‘ doubt- 
ing Thomas,” Keynes (1939) has set out with gusto the host of 
* With clue cleferenco to Dr. E. C. Snow (1938). 
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statistical difficulties that still remain — the validity of the data, 
the measurability of all the relevant variables, the linearity of the 
relations, the absence of specified time-lags, the stability of the 
series. He wonders whether the computation is not so apt to get 
out of hand that “ it becomes like those puzzles for children where 
you write down your age, multiply, add this and that, subtract 
something else, and eventually end up with the number of the Beast 
in Kevelation.” While recognizing the relevance of much of Keynes’s 
criticism, we may still query the value of economic theories (even 
those of Keynes) not checked by statistical investigations. The 
most convincing a priori argument can hardly predict the magni- 
tude of the relation of one variable to another. If it does turn out 
that the relationships to be examined are too involved to permit 
of adequate statistical analysis of the type used by Tinbergen, the 
economist will have to be asked for a more explicit framing of his 
theory. The ideal situation is one where statistical technique 
assists in the quantitative assessment of the coefficients in a simplified 
set of equations which contain intrinsically the oscillatory tendencies 
in the economic system. Whether we shall be able to narrow the 
admitted gap between this ideal situation and fact by treating our 
residual chance variation not as independent of the oscillations, 
but as affecting the course of the oscillations themselves, is a line 
of approach still in an embryonic stage (see Wold (1938)). We 
have always to face the possibility that the arbitrary shocks to 
which the actual economic world is subject are too large for statistical 
theory to be useful, but the importance of the problem is such that 
I should say attempts at its solution are more worth while than 
other activities of more questionable value to which human beings 
are prone. 

If I leave the special problem of time-series and stfftistical 
technique, and consider the broader role of statistical theory in 
social and economic science, I shall begin to encroach on the educa- 
tional ground which Dr. Wishart has already covered. For theory 
will always have its value as a mental discipline for the statistician, 
who acquires the habit of setting facts in any field against his 
random or chance framework. In Edgeworth’s words,* beyond 
the isolated instances in which the theory of deviations is applied 
in social statistics with the same strictness and cogency as in physics, 
there is a wide zone of cases in which the abstract theory is of use 
as giving us some idea of the value to be attached to statistical 
results.” Because the mathematical framework is of our own 
construction, that does not make it any the less a valuable gauge. 


Edgeworth (1926), p. 287. 
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DiscHTssioN ON 1 )r. Bartlett’s Papee. 

[Proofs of tlie Fa]>er were sent to Fellows and others known to 
be interested in the subject, and the comments received, with Dr. 
Bartlett’s reply, are given below.] 

Dr. Wishart : In commenting on Dr. Bartlett’s paper I would 
begin by congratulating him on the excellence of his presentation of 
a difficult subject. By comparison with his choice my own recent 
task in dealing with the teaching of statistics was an easy one. 
But there are points of similarity in the two papers in that, in 
elaborating my theme, I thought it desirable to follow up a section 
dealing with criticisms and suggestions relating to the teaching of the 
subject, with one in which the position of mathematical statistics was 
briefly mentioned. We are now indebted to Dr. Bartlett for debat- 
ing the subject at length, and his review comes with all the greater 
authority from one wlio has in a remarkably short space of time not 
only worked steadily at clarifying and developing various aspects of 
the theory of statistics, but also achieved a position of distinction in 
the subject that few liave in the past attained at his age. 

I welcome the distinction made between inathemaiicctl Htaiistics 
or, if you like, the theorij of skitisiics, and Mistical mafhe^natics. 
Dr. A, C. Aitken has just published a short book under the last- 
named title, but while it is a useful, and indeed valual)le, exposition 
of the mathematics underlying the subject of statistics, and is per- 
haps the first text-l)ook of the kind that can be ])ut confidently into 
the hands of Tnathematical students who are being introduced to the 
sul)ject, thus helping me over one difficulty to which I alluded in 
my paper. Dr. Aitken himself would be the last to claim that he had 
dealt adequately with the theory of statistics. 

Readers will no doubt give careful attention to Dr. Bartlett’s 
schematic' picture, and possibly it will disarm criticism from certain 
quarters if it is suggested that the black rules serve to emphasise the 
aspects of the subject that he is dealing with, and that their central 
position is a matter of artistic presentation rather than a claim that 
some of the other listed aspects are of a subsidiary character. In one 
respect, however, there is an inference that statistical concepts and 
distributional laws are reached through the classical theory of prob- 
ability and its olTshoot, the theory of error, while “ probability and 
symbolic logic,” another offshoot of the classical theory, does not reach 
the same goal. Readers of Dr. Jeffreys’ book on the Theory of Proba- 
bility will kTiow that he derives significance tests from his treatment 
of probability as the logic of scientific inference, and these may be 
claimed at least to relate to statistical concepts. As is clear, however, 
from Dr. Bartlett’s exposition of statistical probability, which should 
be studied with the care evidently devoted to its preparation, he is 
not prepared to admit that Dr. Jeffreys’ approach to significance 
tests should displace the current methods of the statistician, methods 
which command a very wide measure of acceptance. Readers of 
Dr. Jeffreys’ book now have an opportmiity of studying his objections 
to current statistical theory in a more convenient way than was 
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possible wlieii liis views were being formulated in a series of papers. 
But it is also important, in my view, that the present time should see 
a careful formulation of the viewpoint of the statistician, and this 
Dr. Bartlett has done very well. For myself I would dispute the 
statement in the preface of Dr. Jeffreys’ book that current statistical 
theory “ limits its scope at the outset in such a way that it cannot 
state the questions asked, or the answers to them, within the language 
that it provides for itself, and must either appeal to a feature of 
ordinary language that it has declared to be meaningless, or else 
produce arguments within its own language tliat will not bear in- 
spection.” Dr. Jeffreys may claim that his methods are the only ones 
whi(;h proceed directly to the question asked, that of making in- 
ferences regarding the properties of a population from knowledge 
of the samj)le, whereas the statistician proceeds by way of a series of 
circumlocutions. But tlie statistician is not ])repared to agree on 
this point, not because, he is unwilling to study alternatives to his 
own method of approach, Imt because he disputes the premisses of 
the opposing viewj)oint at its very outset. I trust that by saying 
this I am not accused of fanning the flames of controversy, but I 
should like? to record my agreement with the views put forward by 
Dr. Bartlett in this very stimulating section of liis j)aper. 

Dr. Bartlett’s section on '' A])plicability ” will doubtless be read 
by Fellows who fear to follow him into the intricacies of his mathe- 
matical arguments on the subject of probability, with greater interest 
than the earlier sections. The references to physicists, psychologists 
and economists serve to show well that lie is not only intt'r(?sted in 
theory, but also with its outcome in ])ractice. In ])articular I have 
l)een interested in his statement that statistical theory is ])robably 
most exactly ap|)lical>le in jdiysics. It may Ix' that some physicists 
are not too well aware of tlie statistical nature of techniques that have 
b(?(?n a])plied in tlicvir field, but it is going rather too far to suggest, 
as Dr. Jeffreys does, that the ])resent attitudes of most ]>hysicists and 
statisticians are diametrically o])})osed. If they are, then they ought 
not to be. At any rate, it is to be ho])ed that Dr. Bartlett’s remarks 
will be studied by physicists, even if there is not a viny convenient 
platform where statisticians and [Jiysicists can get together. Tlie 
remarks on mathematical statistics and economics are likely to he 
of greater interest to Fellows of the Soci(‘ty. This is a side of the 
subject which has ])0ssibly not received as much attention as it 
deserves on the part of the mathematician, although a number of 
authorities have pointed out the dilficulti(‘s of some of the problems 
that have to be faced. For this reason, I rather wish that Dr. Bart- 
lett could have gone into greater detail, but he has already given us 
quite enough to think about. The subject is one whi(?h might well 
engage the exclusive attention of the Society at some future meeting. 

De, J. 0 . Irwin : I sliould like, first, to (‘omment on Section II, 
which is very important, and then to make a few, more general, 
remarks. On the conceptual side tlie definition of ])rol)al)ilities 
as numbers associated with ideal objeiits ” is entirely in accordance 
with the spirit of pure mathematics and should, suitably developed, 
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enable pure mathematicians to avoid the feeling that there is a lack 
of rigour in the foundations of the subject. The development, 
by the theory which proceeds from this definition, of the notion of 
conceptual frequencies only introduces the further postulate that we 
may, even in infinite aggregates, ignore for practical purposes the 
difference between a probability of unity and certainty. The con- 
ceptual frequency is the limit to which, in this sense of the theory 
of probability, the proportion of successes ” tends. So far there is 
no reference to the world of observation. We now provisionally 
assume a correspondence between conceptual and perceptual fre- 
quencies, just as is done with (say) length in physics. Any observa- 
tional consequences of a theory involving probabilities can then be 
confirmed (or not) by examination of the data. The concept of 
probability is in no special position here, but is used in the same way 
as other scientific concx'pts. 

The problem of classification of the sciences will always appeal 
strongly to enquiring minds. When reading, as a boy, J. Arthur 
Thomson’s Jnfro(luction to Science, I came across Karl Pearson’s 
suggested classifi(;ation of the sciences. It was the first time I had 
ever heard his name. For me therefore that association will always 
have the strongest significance ; this, however, is a personal reflection 
inspired by the diagram on p. 4. 

Dr. Bartlett is to be congratulated on the diagram. In a re- 
markably lucid way, it enables us to keep in mind the ramifications 
and interrelations of the different branches of our subject. To me, 
the question of the relation l)etween modern ]:)hysical ideas and mathe- 
matical statistics as we, in our Society, understand the term seems 
full of fascination. Unfortunately I have not the knowledge of 
quantum mechanics to pursue the subject. Dr. Bartlett has, and 
it is to be hoped that when the urgency of war problems is finally 
passed, he will return to it and clear up the obscurities. I under- 
stand there are some forty mathematical students now taking the 
statistics course at Cambridge, and it is impossible to over-estimate 
the importance of the developments which may ultimately flow from 
the fact that a body of men will go into the world, ]:)roperly trained 
in their subject, with a clear idea of the connexions between its com- 
ponent parts, before they enter on the inevitable specialization which 
practical work ultimately demands. 

The Pre.sident : When speaking on Dr. Wishart’s paper {Journal, 
1931, p. 561) 1 distinguished three stages in the teaching of statistics 
— namely, arithmetical, mathematical without probability, applica- 
tion of the concept of probability. Dr. Bartlett confines himself 
almost exclusively to the third stage, only saying that interpolation 
and graduation “ may be reasonably included under mathematical 
statistics.” In my opinion the second stage is more important 
than the third in relation to economic and kindred problems. Mr. 
Yule devotes Part II of his Introduction to the Theory of Statistics; 
Professor li. Frisch’s books {Methods of Measuring Marginal Utility 
and Confluent Analysis) are wholly or mainly independent of ideas 
of probability, as is the study by Dr. Tinbergen to which Dr. Bartlett 
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refers. Mr. Yule develops averages, measures of dispersion and the 
use of frequency curves generally, and the whole apparatus of 
partial correlation, in his Part II. Mr. Allen and I did not use 
probability in our Family Expenditure. Many other references 
could be given. 

In descriptive economics the field of observation is not generally 
regarded as a sample from an infinite world, but as complete in 
itself. One of the most common mathematical processes used is a 
so-called regression equation : — 

y z=: ax ht c V, 

where y is an observation sup])osed to be related to x (another 
observation) at date /, a, h, c are constants, and is a residual, by 
which y differs at any one date from the sum of the first three terms 
of the equation, a, b, c are (‘hosen empirically so as to give a good 
fit between the computed and observed values of y. The commonest 
method is so to choose them that is the least possible. Though 
this method originated from the normal curve of error, it need not 
be regarded as depending on it. We can say, for example, that 
we will choose a plane that ])asses through the averages of x and y 
and makes ^{v) = 0 S{xv) ^ equations which do not in- 

volve the idea of probability. Or we can use the doubh^ median 
method, or define goodness of fit by any other way we please. 
Even the correlation coefficient is not necessarily used. 

Generally, in summarizing a frequency group by an algebraic 
expression, no idea of probability is involved, unless the group is 
regarded as a sample. That the terms mean and standard devia- 
tions have replaced the term ‘‘ probable error ” illustrates the 
distinction. 

Dr. Bartlett’s paper, as Dr. Wishart’s, appears to me to be useful 
and interesting. But whereas Dr. Wishart’s tended to limit statistics 
to mathematical statistics, the s(M‘ond limits mathematical statistics 
further — namely, to the field in wdiich probability is ap})lied, or, 
in other words, to the mathematics of sampling. I do not underrate 
the importance of this field, in which I have worked for many 
years; but I do not wish Fellows of the Society to be under the 
impression that mathematics has no other use, and that before 
applying it they must master the logical subtleties as well as the 
analytical difficulties of probability. 

Mr. M. G. Kendall : Dr. Bartlett has done a useful service in 
taking stock of the present position of mathematical statistics. 
On the whole I agree with his appraisal of the situation ; l)ut in the 
space available to me on the present occasion I will leave the numerous 
points of agreement and deal only with one or two major questions 
towards which my approach would differ from his. I hope this will 
not give my comments too critical an a})pearance. 

Mr. Udny Yule defined the theory of statistics as “ the exposition 
of methods adapted to the elucidation of quantitative data afi'ected 
by a multiplicity of causes.” If we wish to avoid the notion of 
causality we can amend the definition to refer to “ quantitative 
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data occurring in tlie counting or measurement of natural pheno- 
mena.” Since the theory deals essentially with the manipulation and 
analysis of numerical material, it is all mathematical in one sense, 
but certain branches have been singled out for the attachment of 
the adjective ‘‘ mathematical,” not because they are in essence more 
mathematical than others, but because they use an advanced 
mathematical technique such as is not usually acquired in a liberal 
education. I do not regard “ mathematical statistics ” as in any 
way an appropriate synonym for ‘'the theory of statistics.” The 
fundamental ideas of the theory do not appear anywhere in mathe- 
matics ; for example,- the idea of statistical dependence stands almost 
antithetically to the functional dependence of mathematics. Mathe- 
matical statistics might be defined as that part of the theory of statis- 
tics which depends for the conciseness of its reasoning on mathe- 
matical terminology. 

My })rincipal difference of viewpoint concerns the place of the 
theory of probability in statistics. Dr. Bartlett and I differ as to the 
proper foundations of such a theory, but that is not altogether rele- 
vant. Our difference here goes deeper and is ultimately, I think, one 
of W eJianschauung , Dr. Bartlett regards the observational data of 
statistics as “ arising from a physic-al background of chance,” by which 
I understand him to conceive of any population of statistical units 
as emanating from a parent population according to various laws 
including the laws of probability. (The parent may be hypo- 
thetical, but that only strengthens my objection.) To such a con- 
ception direct probability is, of course, fundamental. My difficulty 
lies in following Dr. Bartlett to this parent, to the grandparent 
which presumably is to be imagined as having gen(‘rated it, and so 
on up the genealogical tree, getting further from reality at every stage. 
I myself would regard the data as y)rimary and the laws of j)robability 
in Dr. Bartlett’s sense (namely the juoperties of aggregates or 
sequences of events) as to be established from ol)servation by in- 
ductive processes. 1 ho])e I have not attributed to Dr. Bartlett 
views which he does not possess. Much depends on what one means 
by probability, and perhaps there is not much between us, after all. 
But I resist the conclusion that mathematical statistics rests on the 
theory of probability, unless probability is to be much extended be- 
yond its present limits, or unless it is defined as including the measure- 
ment of uncertain attitudes of mind ; in which case it becomes part 
of scientific inference, to b(? used in the theory of statistics, but no 
more constituting its foundations than mathematics. 

It is not clear to me from Dr. Bartlett’s paper where he makes 
room for inductive inference, and his remarks on Likelihood may illus- 
trate my difficulty. There are some irrelevancies to be dismissed here. 
It is true that the Principle of Maximum Likelihood gives sufficient 
statistics when they exist ; and that it provides estimates with mini- 
mum sampling variance. But these are not theoretical justifications 
of the method, which must stand or fall by other criteria; either, 
does it give results in the long run which are right more frequently 
than those given by other methods ? or, is it the most reasonable 
method to adopt ? The answer to the first question is, I think, that 
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nobody knows — I am not even sure that the question has a meaning. 
The answer to the second is that it is a matter of taste. Apparently, 
as Dr. Bartlett rejects inverse probability, he must make some new 
postulate before he can begin to make any inference from sample 
to population at all. Does he recommend the adoption of the 
Principle of Maximum Likelihood as a new postulate, or on intuitive 
grounds, or on utilitarian grounds ? And is the principle just for 
statistical purposes alone, or is it part of Dr. Bartlett’s theory of 
scientific inference ? 

Dr. Harold Jeffreys : Dr. Bartlett has kindly shown me a copy 
of his paper. With regard to his remarks on degrees of belief, the 
suggestion that the actual degrees of belief of individuals are unique 
and caj)able of numerical assessment does not correspond to rny 
treatment of the theory of probability, nor, 1 think, to those of 
Keynes and F. P. Ramsey. I have hitherto used the expression 
“ degree of knowledge ” ; in my Theory of Probahility 1 use reason- 
able degree of confidence ” -thereby indicating that there are un- 
reasonable ones also. In the most elementary case, if we have no 
information to decide betwc^en alternatives, it is unreasonable to 
have any more confidence in one than in another, and the proba- 
bilities in this sense are equal. The assessments are not a matter of 
personal belief, but, so far as they dilTer from those used to express 
ignorance, the difierences are entirely due to th(' use of observational 
evidence. If the rules of the theory are followed, anybody will get 
the same answer given the same evidence. The reason for a formal 
theory is precisely that without one there is not always general agree- 
ment between different persons on the sanu' evidence ; an opinion 
can be maintained in s|)ite of all evidence against it. But differences 
can be over-emphasized, because people tend to talk more about 
matters wliere they differ than where they agree. We do not 
discuss whether bread is poisonous. There is enough agreement 
between individuals in everyday and scientific processes of learning 
to suggest formal rules that will repres(‘nt the o^'erwhelming majority 
of actual decisions. An ex])li(*it statement of the rules makes it 
possible to work out the consequences with the minimum number 
of assumptions. It cannot comp(‘l any person to arrange his degrees 
of belief in the order that the theory indicates ; but it can enable 
other people, and powssibly even himself, to see whether on a given 
occasion he is arguing in the same way as he and other people do 
on most occasions. 

As to whether the rules correspond to actual practice in most 
cases, it should be enough to point out that they do lead to methods 
of estimation and significance tests that often agree exactly, and 
seldom differ seriously, from those in current statistical use. But 
they are easier to a})ply and involve fewer postulates — when those 
used without statement in current statistics are stated. 

It is, however, impossible to prove them by experience. Data 
are not the same as the method of analysis ; and a method of analysis 
applied to any data cannot establish its own validity, for the argu- 
ment would be circular. They are suggested, not proved, by current 
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practice^ Tlie criteria for the fundamental rules must be (piite diff- 
erent from those for an empirical proposition. They are : explicit 
statement of hypotheses, freedom from self-contradiction, ability to 
test any empirical liypothesis by reference to data, and impossibility 
of inferring any empirical proposition from the formal rules alone 
witliout the use of empirical data. Apart from these principles 
I cannot attach any meaning to a statement that the rules are 
“ right.” The question is whether they work, and that has been 
adequately answered in the affirmative. But they can no more be 
proved than the principle of the syllogism can ; nor, of course, can 
any alternative rules. 


Dr. E. C. Geary : The line of demarcation betwecvn inathematit^al 
statistics {i,e. mathemati(‘al methods which are used explicitly for 
statistical pur])oses) and the mathematical tlieory of probability is 
fairly clearly d<ffined. The latter will include, for instance, Cantelli’s 
Uniform Law of Large Numbers (the binomial case of which is given 
by Dr. Bartlett) and Liaj)ounoff’a theorem relating to the cor\ditions 
for the asym])totic a})j)roach to normality of the frequency distribu- 
tion of the arithmetic mean. These theorems are, how(‘ver, implicit 
in some of the most familiar statistical o])erations. Even the 
Bienayme-Tchebycheff theorem and its extensions i)y Kolmogoroff, 
Cantelli, Medolaghi, Camp and Frcchet amongst others, must be 
regarded as part of ])rol)al)i]ity rather than sam])ling theory, since the 
inequalities, in stated general conditions regarding the universe, are 
not sufficiently favourable for statistical a])pli(uition ; the prol)lem of 
deriving inequalities of this type which could i>e used in practical 
statistics, with assuinydions regarding the universe (which will be 
unknown in most applications) as unrestrictive as possible, merits 
the continued attention of mathematical statisticians. Dr. Bartlett 
does well to stress the im})ortance of pure theory from the ])oint of 
view of the statistician ; even if he does not use it in his practical 
work, it is part of the faith that is in him. 

There will proba})ly be general acceptance of Dr. Bartlett’s 
views on the ap])li(5ation of mathematics to economics. Here there 
is possibly more scope for develo])ment than in any otlier branch of 
mathematical statistic's. The extent of co-operation between the 
economic theorist, the collecting and compiling agency (usually, 
but not exclusively, governmental) and the mathematical statistician 
still leaves much to be desired. Economists have been somewhat 
prone to theorise in vacuo ; showing too little disposition to submit 
their theories to the quantitative test, which, no doubt, ])artly ex- 
plains the multiplicity of schools of economic thought. The com- 
piler of statistics has gone his own way collecting such statistics 
of international trade, production, population, unemployment, 
prices, wages,- and so on, as are required by the public and for admin- 
istrative purposes, without direct reference to the requirements of 
economic theory. The gap between economic theory and statistical 
practice has narrowed in recent years; the League of Nations 
(through its Committee of Statistical Experts) and the International 
Statistical Institute have worked unremittingly to this end. As 
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suitable statistics become available, economic laws will tend to be 
based more and more on statistics, and, concomitantly, notable 
developments in mathematical statistics (in particular in the theory 
of regression) may be anticipated. 

It is not fanciful to suggest that the economic laws of the future 
may take the form of stochastic equations connecting the various 
statistical series. The closer the series a}:)proach the requirements 
of the economic theorists, the more the elTects of what Professor 
Ragnar Frisch has called the " disturbances ” should diminish 
(and the systematic effects incr(iase).and the more the laws should 
be functional (and less stochastic) in character. Perhaps the most 
encouraging feature of Professor Tinbergen’s essay in determining 
linear regressions between various statistical series in time is the im- 
provement in the relations after 1919, com})ared with the period 
prior to 1914 when the statistics were generally less suitable for the 
purpose required. 

Mr. IItc'hari) Stoxk : Dr. Bartlett's ex])osition is of great in- 
terest, especially his section on the application of inatliematical 
statistics to economics, Tlu‘ technicpie of regression analysis and the 
formulation of economic relationships l)y nu'ans of s(‘ts of equations 
have, as Dr. Bartlett points out. recently received much attimtion both 
in their pure and a|)plied as|)ects, but tlie a|)pli(‘ation of this branch 
of technique seems occasionally to rest on insecure logical foundafion. 

Although regression analysis is used, economics is concerned with 
fuctional relationship and not with stochastic association (f.c., 
where, if tlie value of one variai)]e is given, the other is not known 
exactly but may take diff'erent values with givam juolaibilities). 
This can immediately be seen from the sim])l(‘ example of a dcmiand 
curve. Ther(‘ are not really two demand curves depcmding on which 
variable we choos(* to regard as ind(*pendent, nor is the (j)artial) 
regression oldained by taking the amount (Itmianded as dependent 
on })rice tlie true one. The ])osition is quite dilferent from the familiar 
case of the heights of fathers and sons. 

If this is acc(v])ted, then the false apj)earanc(‘ of stochastic associ- 
ation may lie due to one of two things. Either tlu're are inaccur- 
acies in the data or other errors of a small a,nd random nature due to 
the interaction of a number of small and mutually confli(*ting 
influences acting on the dependent variable. Or else there may be 
omissions of one or more important determining variables which have 
a systematic influence on the dependent variabhv 

Clearly there is nothing much to be done about even tlu' s(‘cond 
category of the first factor. No doubt the price of bicycles, and in- 
deed ever}dhing else, has some effect on the demand for clna'se, just 
as the gravitational pull of the stars has some effect on tin* motion 
of a pendulum on the earth. In neither case, howe\er, do these 
remote causes amount to anything perceptible at the degree of accur- 
acy in which we are interested, and accordingly they may be ignored. 

The second class, on the other hand, is in a different ])osition. 
All influences which economic theory suggests are likely to exercise 
a perceptible influence on the dependent variable must be introduced, 
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with the exception of those which involve multicollinearity in the 
set. In doing this we shall have to use some such technique as that 
suggested by Professor Frisch, at any rate in the more involved cases. 
If we do so, and if our variables are accurately measured, we shall 
reach the conclusion either that our theory is compatible with the 
facts or that it is not. Of course if our knowledge of the variables is 
very inaccurate, it will exercise a disturbing effect and prevent our 
reaching a final conclusion. This brings up the problem of the use 
of estimates (with unknown error) rather than more or less exact 
measurements, a difhculty which has received less attention than it 
deserves from economic statisticians. 

Further, as is implied in the above, the determining variables must 
be chosen rationally, especially in view of the danger of multi- 
collinearity. No doubt the seasonality in the hours of sunlight at 
seaside rc'sorts could be explained by suitaldy lagged variations in 
the cost of livi])g. This ex])lanation is so silly that probably no one 
would feel inclined to put it forward, and it has been introduced 
simply to show that while an appeal to the facts may be able to knock 
a theory down, it cannot substantiate it. Whether this would cease 
to be true if our system of equations was wide (‘noiigh to encompass 
the whole of one as})e(’t of the economic systein (c.//., the mechanism 
which generates fluctuations in the national income) remains to be 
seen. Presumably it would, since otherwise contradictory theories 
could each offer a perfect explanation of observed phenomena, 
which is absurd. 

Until the analysis has reached a stage at wliich the det(?rraining 
variables form a rational and, to the degree of accairacy with which 
we are concerned, a complete set, there seems to be considerable 
doubt as to the value of the niore elaborate forms of regression coef- 
ficients which have made their appt^arance in recent years. If our 
analysis excludes some important determining variabh' there does 
not seem to be much reason for supposing tliat, say, the geometric 
mean of the two elementary regressions will ])e any nearer the true 
regression than will the elementary regressions themselves. It is 
true that in the state of our ignorance it may seem the l)est guess, 
but our ignorance is so great if the two elementary regressions are 
at all far apart that we ought to push the analysis further. 

If this is at all a true statement of the prol)lem in economic 
statistics which is at ])resent arousing most interest, it is certainly a 
far cry from the ])Osition in other branches of the subject, as exem- 
plified by tlie neatness and precision of, say, Professor Fisher’s 
Design of Experimenls. However, great strides have been made of 
recent years, especially in the works of Professor Frisch and Dr. 
Koopmans and in the interesting distinction drawn by Dr. Wold 
between definite and modifiable units. It k to be hoped that’ these 
researches will coritinue and that other mathematicians will turn 
their attention to this branch of statistics. 

Dr. Bartlett, in reply : Before I reply to those comments that 
are in the nature of criticisms, I wish to thank all those who have 
contributed to the discussion. 
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The iiiaiu point of niy rather fragmentary section on economics 
was that, since statistical mettods form the link between statistical 
fact and pure economic theory, it is as well to examine their basis. 
I am sceptical of the permanence of methods with no theoretical 
foundation, liowever much I agree with the President that many 
statisticians may not need to worry over the “ logical subtleties ” 
or “ analytical difficulties of probability theory.” If my motor- 
car develops engine-trouble, my immediate concern is to find an 
experienced mechanic, not an expert in thermodynamics. 

1 do not like Mr. Kendall’s amendment of Yule’s definition of 
the theory of statistics ; it might apply to all scientific theory of a 
quantitative character. If I am not to be allowed the convenient 
approximate identification of mathematical statistics and statistical 
theory, I should include graduation forrnuhe of all kinds under 
mathematical statistics, and still adhere to my view that statistical 
theory should rest on the foundations I have set out. That docs 
not imply that all statistical data must conform to this theory, or 
that useful arithmetical operations cannot be made on them. If a 
cost-of-living index records the actual change in cost of living of a 
family whose items of expenditure always correspond to those of 
the index, that is pure arithimdic, but if it is also intended to 
indicate the cost of living for other families, it raises sampling ideas 
which have statistical theory as their basis. 

My refercmces to inverse probability W(‘re ratlun guarded, for I 
was not anxious to set in motion a controversial avalanche, but I 
might explain that I do not regard the Jiiethods and formuhe of 
statisti(;s as more than a.n aid to our final inductive inferences. 
There is also no logical objection to a study of the consistency 
relations that should hold between one’s degre(*s of belied, but I 
consider it merely confusing in a numerical argument to entangle 
statistical probabilities or chances with these personal estimates. 
Dr. Jeffreys notes that in his own develo|)ment of the theory ])rob- 
abilities are “ reasonable degrees of confidence ” and do not neces- 
sarily refer to the actual b(*liefs of individuals, but 1 suspect that 
in th(‘- practical a})plication of his method. Dr. Jelfrc'-ys is ol)lig(‘d 
to substitute degrees of confidence which he himself considers 
reasonable. 

I hope that Mr. Kendall will find tlie answers to his specific 
queries in this brief explanation. Maximum likelihood estimates 
should be judged, as I remarked in my paper, on their statistical 
properties. 1 am not sure that I attach so very much im])ortance 
to his prol>lem of which comes first, fact or theory it is too reminis- 
cent of the hoary problem of the hen and the egg. It is true that 
theories are first inspired by facts, but it is also true that fai’ts can 
be classified according to theories. Statistical theory is a theory 
about certain types of data, but if one surveys its many ap])lications, 
one may well ask : “ What data ? ” The only exact answer seems 
to be : Data conforming to the theory.” 
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1 . Tnfroducfi(>n 

It is well known that Ikitain i.s a nation of town-dwelh'us. Four- 
fifths of the population live in administrative areas classified as urban, 
over one-half in ‘‘ conurbations ” of over ioo,ooo inhabitants, and 
two-fifths in the seven. ‘‘ million-cities,” or conurbations with over a 
million inhal)itants. In this paper an attempt will be made to dis- 
cover to what extent, and in what senses, we have beciome even more 
“ urbaiiized ” since the end of the war of 191 4-18. No attempt is 
made to discuss the effects of the re(*ent e\'aciiation from large towns. 

The difficulties before us are of twu) types. l8onie concern the 
meaning of growing or diminishing urbanization, some are statistical. 
It may perhaps be a useful introduction to the main discussion to 
give a few illustrations of the prol)lems involved. 

There are, first, the problems connected with the question 
“ When is a man living in a town ? ” There are many possible 
answers, but for our j)resent purj)ose we may perhaps use Professor 
Fawcett’s definition of a “ conurbation ” as “ an area occupied by 
a continuous series of dwellings, factories, and other buildings, 
harbours and docks, urban })arks and playing fields, etc.,, which 
are not separated from each other by rural laud ; though in many 
cases in this country such .an urban area includes enclaves of rural 
land which is still in agricultural occupation.” j Such an area can 
be fairly clearly identified at any particular time, although it is, of 
course, continually changing. It very seldom, however, corresponds 
exactly to any one urban administrative area, or even to any collec- 

♦ This paper is, with minor alterations, a copy of a memorandum prepared 
for the Royal Commission on the Geographical Distribution of the Industrial 
Population. It was based partly on evidence that had been submitted to the 
Commission, not all of which has been published, and 1 am grateful to the 
Chairman for his permission to publish it. 

f Geographical Journal f February 1932, p. 100. 
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tioM of urban adnunistrative areas. A man may be living within an 
urban administrative area, and yet not within a conurbation, as 
defined, because the administrative area may include rural land. 
Similarly a man may be living in a rural administrative area, and 
yet in a (‘onurbation, possibly a very large one. 

Secondly, there is the question “ When is a man living in a large 
town ? ” Given our definition of “ conurbation,” we may say that a 
town is a large one when it covers a large area or has a large popula- 
tion, and it is clear, for example, that a man may be living in a small 
administrative area (in terms of population or acreage) and yet in a 
large conurbation, since (‘onurbations may include many ad- 
ministrative areas. 

Thirdly, it follows from what has just been said that a town may 
grow or decline in two different ways : in population or in area. 
If the population of a town has grown without spreading over the 
neighbouring country, the inhabitants have become more closely 
pa(‘ked together. If the population of a town has simply spread 
itself out, without growing in num])er, so that any increase through 
the excjess of births over deaths or through the incorporation of rural 
inhabitants lias been lost by migration, then the cimtre of th(‘ town 
is farther from the open country, although tlie inhabitants are pre- 
sumably living in less crowded conditions. In ])racti(M.‘, over a period 
of time, chang(5S in the jiopulation and in the area of a town, may 
occur in an infinite vari(‘ty of combinations. These changes open 
up many possible avenues of investigation. One with which we are 
particularly concerned is the attempt to measure changes in the 
population of towns, within (‘hanging boundaries determined by 
inspection of th(‘ art‘as concerned. In ])ra(*ti(‘e, W(‘- are able to measure 
pojuilation changes within unchanged boundari(‘S, whether tliey be 
those erf administrative annis or of “ conurbations determined, 
as far as is practicable, in a s(*ientific manner. No conqrrehensive 
data are, however, availalrle by wliich we can nu'asure population 
changes within changing boundaries, scientifically determined, al- 
though such data could in jrrinciple Ix' obtained through laborious 
investigation. The neariNst approach to the kind of changing 
boundaries we should like to have consists of administrative boun- 
daries which, in the case of urban arenas, are commonly extended as 
the population spreads into the neighbouring country. The extensions 
are, however, made at irregular intervals, so that the growth of the 
population of a town between two dates, espe(‘ially when these are 
not far apart, may often be as well, or better, measured l)y using 
figures for an unchanged area (preferably a more extensive rather 
than a less extensive one) than by using the administrative areas as 
they were constituted at each date. 
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Fourthly, there is the distinction between a man’s residence and 
his place of work. This distinction is roughly the same as that be- 
tween a night and a day population. We may find, for example, that 
the population working in a town has increased more quickly than 
the population living there, one possible reason being that people 
who previously lived near their work in a town have moved into the 
country, and now travel in to their work. 

We are now in a position to (dear up a rather important difficulty. 
It is quite possible for a country to become more “ urbanized ” in 
the sense that a larger proportion of its population is living in large 
towns than before^ without there being any movement of the popula- 
tion from the country and from small towns to large towns. There 
may even be a movement in the opposite direction. This is simply 
because, as the population of the country grows, small towns will 
normally become bigger ones, even if they do not attract any 
immigrants. The urban population will grow both by the excess of 
births over deaths and by a process of spreading which will “ ur- 
banize ” previously rural inhabitants. Thus the towns will grow both 
in area and in ])oj)ulation. Provided the national population is 
increasing, the ])roportion living in tow'ns with more than a certain 
population can, indeed, only be prevented from rising if the popula- 
tion of large towns grows more slowly than that of the rest of the 
country— that is to say, in general, if there is net migration out of 
large towms. It will be argued in this paper that what increase there 
has been in urbanization in this country since the war of 1914-18 
has taken the form more of the natural development of towns than 
of migratioji into them from the rest of the country. 

Finally there are many purely statistical difficulties. Some of 
the available figures cover the sixteen-year period 1921-37, some the 
fourteen-year period 1923-37, and some only the intercensal period 
1 921-31 . Some of the figures are for Great Britain, others for England 
and Wales only. There is the important distinction to be borne in 
mind between the population usually resident in an area and the 
population enumerated in the area on the night of the Census. 
This distinction is particularly important in vStudying changes during 
the intercensal period 1921-31. As a final example it may be men- 
tioned that the areas covered by the Ministry of Labour’s figures of 
insured persons in large towns are neither easily defined nor strictly 
comparable with the areas used in the discussion of changes in 
total population. 

In Part 2 we shall consider the distribution of the whole population 
according to place of residence, and in Part 3 the working popula- 
tion according to place of work. 
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2. Distribution of the tvJwle fo'pulation according to place of residence 

A, The growth and spread of towns 

The population statistics furnished to the Royal Coniniission on 
the Geographical Distribution of the Industrial Population by the 
Registrars General contained a table on the “ distribution of total 
population by size of towns From this the following information, 
relating to the post-war period, has been extracted. 

Table I 


Urban and rural distribution of population ami distributioh by 
size of towns. Great Britain 



Number of areas 



Population of areas 
(thousands) 

Population per 1,000 
total population 


1921 

1931 

1937 

1921 

1931 

1937 

1921 

1931 

1937 

Towns 

Over 250,000 

M 

15 

17 

11,129 

11,075 

1 1,938 

200-4 

200-7 

259-5 

100,000-250,000 ... 
50,000-100,000 ... 

30 

40 

44 

5,193 

0,083 

0,403 

128-4 

135-8 

139-2 

58 

05 

SO 

4,089 

4,080 

5,01 I 

95 -(5 

102-4 

121-9 

20,000- 50,000 ... 

173 

199 

239 

5,4 75 

0,178 

7,5o0 

12^-0 

137-9 

103-1 

10,000- 20,000 ... 

204 

200 

237 

3,803 

3,093 

3,410 

88-9 

82-4 

74-3 

5,000- 10,000 ... 

304 

279 

224 

2,100 

1,989 

i,(;ii 

50-0 

44-4 

35-0 

Under 5,000, 

595 

000 

484 

1,052 

1,028 

1,329 

38-0 

30-3 

28-9 

Total Towns 

1,144 

1,458 i 

i,:{2r> 

33,807 

.35,831 

37,814 

790-5 

799-9 1 

821-9 

Rural Areas 


— 

8,902 

8,903 

8,193 

209-5 

20(1-1 

178-1 

Total 


1 


42,709 

44,795 ; 

1 

4(5,008 , 

1 i 

l,0(,H)-0 

l,U0(.»-() 

1,000-0 


yotes. — (1) A town i.s (IcCukhI as a Borough or I’rban Ihstrirt . 

(2) For the purpowo of this table the Administrative (.^junty of lioudou is reckoned as one 
district. If the ('ounty of Loudon (in which the population declined) is excluded, tlu' proportion 
in towns with over 250,000 inhabitants shows a continuous increase )>etween lOi’l and 19:J7 
(1921, 155 ])er thousand; lU.'Vl, 102: 19:17, 170). 

(3) The figures for 1921 an<i 11)31 a.r<‘ based on OuLsus-enunieratod ))Opulations, those for 
19.'17 oil estimates of resident mid-year po)»ulations. 


The table is based on administrative areas as constituted at each 
date. It will be seen that the number of people in each of the first 
four groups (larger towns) has increased, while the number in each of 
the remaining four groups (small towns and rural areas) has fallen. 
The rise in the number in middle-sized towns (20,000-100,000) 
is particularly noticeable. The number of people in urban ad- 
ministrative areas containing 20,000 or more persons has increased 
by 19 per cent, between 1921 and 1937, while the number living in 
other areas has fallen by 12 per cent., and, as a result, the proportion 
living in the former type of area has increased from 61 per cent, to 
68 per cent. It is important, however, not to read too much into the 
table. The results do not necessarily mean that the number (and 
the proportion) in what were at some given date small towns and rural 
areas has declined, while that in larger towns has increased. First, 
changes of the nature, though not necessarily of the magnitude, 
indicated in the table might have taken place simply because small 
VOL. cm. PAHT I. ^ 
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towns had grown into larger ones. Some towns that in 1921 were 
in one size-group would have moved into the one above even if the 
population of all areas had expanded at the same proportionate 
rate and there had been no change in boundaries. Secondly, small 
towns and rural areas have been in many cases absorbed by large 
towns through an extension of the boundaries of the latter, and 
this also would have contributed to the results shown in the table.* 
As a result of changes of both types, the number of areas is seen 
to have increased in each of the first four groups, and to have 
fallen in each of the next three. The number of rural areas has 
also fallen. The picture of people migrating from the country and 
from small towns into larger towns, which the table suggests at 
first sight, may thus be misleading. It is certainly not definitely 
proved by the table, which is quite consistent with the hypothesis 
that there was no migration at all. 

The table is not, however, without value. It does suggest that 
we are now even more a nation living in large towns than we were in 
1921. A man living in an urban area the population of which has 
increased since 1921 without change of boundary is more of a town- 
dweller than he was in 1921, in the sense that he is living in a more 

crowded area -which may, of course, have its advantages as well 

as its disadvantages. A man living in an administrative area the 
population of which has expanded through the uniting of two or more 
previously separate administrative areas, whether he lives in the centre 
of a town or on the outskirts, is more of a town-dweller in so far as 
the extension of boundaries represents a real spreading of one or 
more of the areas so that they merge into each other. (This will 
normally be approximately true, although with many qualifications.) 
He is now living in a more extensive area of a more or less continuous 
urban nature. It is clear, however, that the figures shown in the 
table are the net result of changes of so many different types that it is 


* There are other partial explanations of a wholly statistical nature. 
{a) The relative increase in the population in larger towns between 1921 and 
1931 may lie partly explained by the fact that the figures for the tw o years are 
based on the populations enumerated at the tw o Censuses, which w ere taken 
at different times of the year (see footnote to page 39). (6) The relative 

increase between 1931 and 1937 in the population in large towns may 
be partly explained by the fact that the 1937 figures are based on estimates 
of mid-year resident populations which tend io be bigger than Census - 
enumerated populations in the case of large towns and smaller in the 
case of small towns and rural areas. (Table 9a of the General Tables of the 
1931 Census of England and Wales shows that the enumerated population was 
smaller than the resident population in Greater London and the County 
Boroughs outside Greater London, and greater in the other urban areas and 
rural districts outside Greater London. Table 16 of Volume II of the Beport 
of the 1931 Census of Scotland shows that the enumerated population was 
smaller than the resident population in the Large Burghs and greater in the 
rest of the country.) 
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impossible to obtain more than a tentative and very general 
impression. 

The table, as already stated, certainly does not prove that there 
was a movement of population from the country and from small 

Table II 

Population changes in urban and rural areas and in toivns of 
various sizes 


England and Wales, 1921-31 


EiamicrateJ of area, 

llKil 

(1) 

No. -of 
areas 

(2) 

Enumer- 
ated pop- 
ulation, 
1931. 
(thous- 
ands) 

(3) 

Enumer- 
ated pop- 
ulation of 
same 
areas, 
1921 
(thous- 
ands) 

G) 

Mean per- 
centage of 
increase 
(-f )or de- 
crease (—) 
of popu- 
lation, 
1921-31 
(5) 

Same as (5) 
but exclud- 
ing urban 
areas with- 
in Greater 
London -f- 

(6) 

Urban Areas 

Over 1,000,000 * 


2 

5,399 

5,407 

-0*1 

+ 8-7t 

.100,000 and under 1 ,000,000 . . . 

3 

2,134 

2,053 

+ 40 

+40 

250,000 

500,000 ... 

8 

2,614 

2,528 

+ 3-4 

+ 4*2 

150,000 

250,000 ... 

13 

2,590 

2,474 

+ 4-7 

+ 2-3 . 

100,000 

150,000 ... 

25 

.3,150 

2,965 

+ 6-3 

+ 3-3 

75,000 

100,000 ... 

21 

1,832 

1,667 

+ 9-9 

+ 2-6 

50,000 

75,000 ... 

41 

2,523 

2,.344 

+ 7-6 

+ 4-3 

40,000 

.50,000 ... 

34 

1,498 

1,370 

+ 9*3 

+ 2-8 

30,000 

40,000 ... 

54 

1,835 

1,741 

+ 5-4 

+ 31 

20,000 

30,000 ... 

95 

2,324 

2,121 

+ 9-6 

+ 5-4 

15,000 

20,000 ... 

90 

],.566 

1,435 

+ 9-2 

+ 7-2 

10,000 

1.5,000 ... 

143 

1,761 

1,685 

+ 4-5 

+ 4-0 

5,000 

10,000 ... 

232 

1,6.58 

1,605 

+ 3-3 

+ 31 

4,000 

5,000 ... 

^89 

395 

391 

+ 1*0 

+ 1-0 

3,000 

4,000 ... 

92 

320 

320 

-0-0 

-O'O 

2,000 

3,000 ... 

93 

233 

240 

-2-6 

-2-9 

Under 2,000 


83 

116 

119 

~2-7 

-2-7 

Total Urban Areas 


1,120 

31,948 

.30,463 

+ 4-9 

+ 3-8 

Rural Areas 


638 

8,000 

7,424 

+ 7-8 

+ 7'8 

England and Wales 


1,7.58 

39,948 

37,887 

+ 5-5 

+ 5-5 


('ompiled from Census of England and Wales, 1931, Frelhninary Report^ 
Tables E, G, anti VI. The figures, being those of the preliminary report, differ 
slightly from the final figures, and, being those of enumerated populations, are 
subject to the difficulty [a.) discussed in the footnote to page 39. 

* Administrative County of London here reckoned as one district, 
t In tlK^ compilation of this column, urban districts whit'h are partly inside 
and partly outside the Greater London boundary have been treated as being 
wholly within the boundary. The population of all the urban areas of Greater 
London taken together increased by 8*1 per cent. 

J Birmingham only. 

towns into larger towns. Table II suggests, on the contrary, that 
such a movement did not take place. In this table, which is for 
England and Wales only, urban areas are classified according to 
the size of their populations in 1931. The populations of the same 
areas in 1921 are also shown, together with the corresponding 
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rates of increase in each class. Similar details are shown for rural 
areas as a whole. In this way the effects of changes in administrative 
boundaries are eliminated, while the table also differs from the 
previous one in that particular areas do not appear in one group in 
1921 and in another in 1931. 

Column 5 shows in the first place that in the areas that remained 
“ rural ” in an administrative sense in 1931 the population* had 
grown since 1921 actually more quickly than in the areas that were 
urban in 1931. “ The recently noticeable tendency for new in- 

dustries to take advantage of the relatively cheaper sites in the 
country for their works and factories may account in part for this, 
but it is probably due also to urban development in peripheral areas 
which have not yet been brought within the sphere of urban ad- 
ministration ” {Census of Evigland and Wales, 1931, Preliminary 
Report, p. xvi). It seems, therefore, that there was no migration from 
rural areas as constituted in 1931 into urban areas as constituted in 
1931. There might, however, have been migration from rural areas 
far from towns into those rural areas on the fringes of tow*ns that were 
mentioned in the quotation. This would constitute a real movement 
from country to town. The Registrar Ceneral for England and 
Wales, has, however, expressed the opinion that “ the character 
of the most recent advance [in urbanization] ... as indeed of the 
whole of the advance during the present century is essentially 
different from that of ])eriods prior to 1901 when the labour demands 
of newly developing industries were drawing masses of people from 
the countryside to the towns. The comparatively small increases 
in urbanization now being registered represent little more than the 
natural development of the urban areas themselves. . . . Organized 
town planning and the more generous scale of housing now demanded 
by the population have destroyed the rural character of many areas 
adjacent to towns; but apart from the incorporation of the few old 
inhabitants of the rural areas annexed, the population movement 
involved has l)een largely the spreading or the decentralization of 
the towns themselves ” {Census of England and Wales, 1931, Pre- 
liminary Report, p. xv). It will be noted that the relative decline 
of the rural areas shown in Table I is almost certainly fully accounted 
for by the incorporation of rural into urban administrative areas. 

In the second })lace, column 5 shows that the population of 
towns with between 5,000 and 20,000 inhabitants increased, whereas, 
according to the previous table, the population living in towns of 
those sizes fell. The very small towns declined, and the middle- 
sized towns showed the greatest expansion. Many of the middle- 
sized towns that expanded most rapidly are, however, in Greater 
London, and if these are excluded, as is done in column fi, the rates 
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of increase in the various classes appear to be merely irregular. 
There is no clear tendency for the populations of large towns to 
increase more quickly than those of small towns, if we exclude towns 
with very small populations. 

Further evidence * for the whole of Great Britain shows that, 
over the longer period 1921-37, there has been only a very slight 
increase in the proportion of the population living in Greater London 
and in the 46 largest \irban administrative areas outside Greater 
London (those with populations of over 100,000 in 1937) ; and this 
slight increase can probably be wholly explained by extensions of 
administrative boundaries. Apart from Greater London and a 
number of seaside and midland towns, a net gain by migration has 
definitely been the exception rather than the rule. 

We have seen that the proportion of the })opiilation in the 
larger urban administrative areas has increased, while the proportion 
in the smaller urban and rural administrative areas has fallen. 
On the other hand, we have seen that, if we take unchanging boun- 
daries, the larger urban administrative areas liave in general increased 
no more quickly than the smaller urlian and rural administrative 
areas. These facts may seem to suggest tliat towns have merely 
grown and spread outwards, while th(‘re has been on l)alanc(j little 
migration from the smalh‘r towns and from the country to the larger 
towns. It may, however, be legitimately argued that our smaller 
towns are often not separate^ units surrounded b}^ ojien country, 
but rather parts of large conurbations, and that such largo conur- 
bations may well have containt'd those administrative areas, both 
urban and rural and of all sizes, tlie po})ulations of which incrcaised 
most rapidly. (We have already se(*n tliat- many of the middle- 
sized “ towns ” that expanded most rapidly are in fact [larts of one 
great conurbation, that of London.) If this has been so, the popula- 
tion of those large conurbations will have increased more rapidly than 
that of the rest of the country and attrac-ted immigrants, so that 
the proportion of the population in them will have become larger. 
This possibility is neither jiroved nor disproved by the figures so far 
examined. It must be considered as a separate problem. 

On examination it appears that we need not greatly modify 
our provisional conclusions. There has indeed been considerable 
net migration into the Greater London conurliation. Between 
1921 and 1931 this amounted to nearly a quarter of a million, while 
between 1931 and 1937 there was a further immigration of a quarter 
of a million. In the other large conurbations, however, the position 
was ill general the reverse. Between 1921 and 1931 each of the 

* (\mtained in the statistics furnished to the (-oiuniissiqn })y the Itegistrars 
General. 
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fifteen largest conurbations * outside Greater London (those with 
populations in excess of 250,000 in 1931) lost population by migration, 
while the same is true of the majority of the smaller conurbations. 

Table III 

Growth of the largest comirhaiions 1921-31 


Mid-year resident population 


Conurbation * 

1931 (thousands) 

Increase (4- ) or 
decrease ( --) 
1921 .31. as per 
cent, of 1921 
population 

Cain ( f ) or loss 
( — ) by migration, 
1921- .31, as ]»cr 
cent, of 1921 
population 

London 

8,238 

4-9-3 

4-3-2 

Manchester 

2,398 

4 0-5 

- 2-9 

Birmingham ... 

1,893 

4-6-7 

-1-8 

West Yorkshire 

1,434 

+0-9 

- 1-5 

Merseyside 

1,288 

4-4-2 

-4-6 

Glasgow t 

1,253 

4 1-6 

+ 

+ 

Tyneside 

1,105 

4-0-8 

-8-5 

Sheffield 

513 

-1-3 

-7-1 

Edinburgh 

443 

4-31 

-01 

Bristol 

424 

-f 4-6 

-0-6 

Stoke-on-Trent 

340 

4-21 

-6-9 

Nottingham 

340 i 

-f5-3 

-1-2 

Hull 

326 1 

4-6-7 

— 2*2 

Teesmouth 

297 ! 

-f 8-8 

1 -2-4 

Portsmouth ... 

296 1 

4-1-8 

i _f>.6 

Leicester 

260 

4-2-8 

-2-4 

1 6 Conurbations 

20,849 

4-5-2 

1 t 

Rest of Great Britain 

23,982 

-44-5 

1 + 

Great Britain ... 

44,831 

4-4-8 

- 1-3 


Calculated from Cmsus of England and 1931, General Tables, Table 

9b, and from statistics furnished by the Registrars General of England and 
Wales and of Scotland. 


* As defined by Professor Fawcett, Oeographiml Journal, February 1932. 
t The Glasgow conurbation for which figures are given is that defined by 
the Registrar General for Scotland in a memoranduin prepared for the Com- 
mission. This memorandum contained estimates of the resident population of 
the conurbation, while particulars of enumerated population only are available 
for the conurbation as defined by Professor Fawcett. The populations con- 
tained in the two areas, however, differ by only about 5 per cent., that defined 
by Professor Fawcett containing the larger population. 

J No figures for migration are available for the Glasgow conurbation, but 
there was an estimated net loss by migration of 73,000 (6-9 per cent.) from the 
City of Glasgow, which contains nearly nine-tenths of the population of the 
whole conurbation {Census of Scotland, 1931, Vol. II, Table 2). The rate of 
net migration out of the 16 conurbations was about 10 or 1-1 per cent., and 
out of the Rest of Great Britain about 1-4: per cent. 


Tbe loss by migration between 1921 and 1931 of the 15 largest 
conurbations outside Greater London amounted to about 450,000 
(the 6 “ million cities ” outside Greater London alone lost about one 

* As defined by Professor Fawcett in the Geographical Journal, February 
1932, 
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third of a million), while Greater London, as we have seen, gained less 
than a quarter of a million. The i 6 largest conurbations, including 
Greater London, thus lost nearly a quarter of a million by migration, 
or about i per cent, of their 1921 population. In the whole of Great 
Britain, however, the rate of loss by migration was rather higher, and 
the rate of natural increase rather lower, so that the population of 
the large conurbations increased rather more rapidly than that of 
the country as a whole ( 5*2 per cent, as against 4*8 per cent.). The 
divergence becomes a little greater if we compare the 16 conurbations 
with the rest of the country, in which the population increased by 
4*5 per cent.* Moreover, if rather larger areas had been taken for the 
conurbations, it is possible that they would have shown a somewhat 
higher rate of increase. (This is certainly true of the London, 
Birmingham and Tyneside conurbations, for which statistics were 
prepared for the Commission by the Registrar General for England 
and Wales, taking (a) areas defined by Professor Fawcett, and ( 6 ) 
those areas together with all contiguous urban areas.) Nevertheless 
it can hardly be said that the relative growth of the conurbations 
was very important, and there is no reason to believe that it would 
appear to be more important if the whole inter- war period were 
taken. Moreover, if the London conurbation is excluded, we find 
that the remaining conurbations with more than a quarter of a 
million inhabitants expanded by only about 2-7 per cent.| 

It may be, of course, that the population of the areas just outside 
the conurbations expanded rapidly, but sucdi areas were not, acct)rding 
to Professor Fawcett, part of the conurbations in 1931. If this has 

* According to the figures given i)y Professor Fawcett {(h^ocpriphical Joiirmil, 
February 1932), the population of the 10 largest conurbations increasc'd between 
1921 and 1931 by 0*2 jier cent, as against 4-7 per cent, in the whok' of Great 
Britain, and 3*5 per cent, in Great Britain excluding the 10 conurbations. The 
divergence thus appears to be much more marked. It was necessary, how- 
ever, at the date of writing, to use the Preliminary Census Report, which does 
not give figures for resident popidations. Professor Fawcett })oints out that 
‘ the 1921 C'ensus was taken on 3une 19-20 and that of 1931 on April 20-27, 
80 that the population of many holiday re.sorta was unduly swollen in 1921,' 
and that of some industrial areas was correspondingly reduced. Thus the 
figures tend to exaggerate the real increase in such industrial areas, and to 
diminish that in holiday resorts." It is this fact that explains the discrepancies 
between the results obtained by Professor Fawcett and those reached in the 
text, which are based on mid-year resident populations. 

f In the 21 conurbations with between 100,000 and 250,000 inhabitants 
the rate of increase was about 5’2 per cent., but it may be noted that if we 
exclude three seaside resorts, Blackpool, Bournemouth and Southend-on-Sea, 
each of which expanded by about 30 per cent., the rate of increase in the 
remaining 18 conurbations is reduced to only about 1*9 per cent. In the 38 
smaller conurbations w'ith }) 0 |)ulations of between 50,000 and 100,000 the rate 
of increase was 2*8 per cent. The population of all the conurbations with over 
50,000 taken together increased by 5 per cent., and that of the rest of the 
country, which contains 40 per cent, of the population, by 4*6 per cent. Thus, 
if we exclude London and the three sea-side resorts, we find that outside all the 
conurbations the population expanded more quickly than in any of the three 
groups of conurbations (50,000-100,000; 100,000-250,000; over 250,000). 
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happened there may have been a significant migration towards, if 
not into, the large conurbations. No statistics relating to this question 
are readily available. Also it is very likely that, by taking unchanged 
boundaries, we are under-stating the increase in the population 
living in. conurbations, in so far as the urbanization, through the 
spreading of towns, of people previously living in the country is not 
counted. We need not, however, modify the general conclusion 
that there has been no great measure of migration into the large 
conurbations as a whole. It is also unlikely that, even after allowing 
for the incorporation of rural inhabitants, the 15 large conurbations 
outside London would show an increase as great as that in the rest 
of the country (excluding Greater London). 

We may now briefly examine the problem on a regional, rather 
than on a national basis. Our results so far certainly suggest that 
in the regions that lost population by net emigration the large towns 
lost in general as much as the smaller towns and rural areas, and that 
in the regions that gained by net immigration the smaller towns and 
rural areas gained as much as the larger towns. 

One source of information consists of population estimates for 
46 large towns outside Greater London, furnished to the Com- 
mission by the Registrars General. The 46 towns are those urban 
administrative areas (mostly County Boroughs) that had resident 
populations of more than 100,000 persons in 1937. 35 of those 

towns extended their boundaries appreciably between 1921 and 1937, 
and in none of the others was there any appreciable net reduction 
in area. We may compare the rates of growth between 1921 and 1937 
of the population of those towns and of the 15 Regions into which 
Great Britain is divided by the Registrars General. 

We find that in only 21 of the towns did the population increase 
more rapidly than in the regions in which they are situated, and in 
perhaps 4 of these * this was entirely due to an extension of boun- 
daries. If we take the 1921 boundaries, we thus find that nearly 
two-thirds of the towns expanded less rapidly than the surrounding 
regions, while, even if we make no allowance for the boundary changes, 
we still find that well over one-half of the towns expanded less 
quickly than the surrounding regions. 

The population has in many cases, however, increased relatively 
rapidly on the outskirts of large towns, and it may be that the 
areas in which this has happened have been outside the boundaries 
(even where these have been extended) of the large towns we have 
considered. We must therefore enquire whether these rapid in- 
creases have been sufficient to make the large towns, in a wider sense, 

♦ 

* Owing to the nature of the Btatistics furniBhed to the Commiesion by the 
Registrars General it is not possible to be more precise than this. 
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expand more rapidly than the surrounding regions. Some relevant 
figures are shown in Table IV for the seven largest conurbations, 
explanatory details being given below the table. Some of the 
figures are for the period 1921-37, others for the shorter period 1921- 
31 only. Where figures are readily available for a conurbation accord- 
ing to more than one definition, that area has been chosen that 
shows the greatest proportionate increase. No general tendency is 
apparent for the population of the conurbations to increase more 
quickly than that of the surrounding country. 

Table IV 


Increase (-f) 

Couuj'baiion 

or decrease ( — ) in mid-year 
fopulaiion (per cent.) 

resident 

Whole 

region 

(1) London, 1921-37 

4-17-7 

Rest of South-East 
Region 

418-5 

417*9 

(2) Birmingham, 1921- 
37 

412-2 

Rest of Midland I 
Region 

-h 7-1 

4 9*3 

(3) Tyneside, 1921-37 

- 04 

Rest of North 1 Re- 
gion 

- 3-0 

- 1*4 

(4) Glasgow', 1921-31 

4 10 

Rest of West Central 
S(‘otland Region 
Rest of North I V Re- 
gion * 

2-2 

- 0*2 

(5) Merseyside, 1921-31 

(6) Manchester, 1921-31 

4 4-21 

4 Oof 

4 2-5 

4 2*1 

(7) West Yorkshire, 
1921-31 

4. ].(| 

Rest of North III 
Region 

-1- fi-6 

4 4-2 


(1) Area falling apy)roxiniatelv within a. circle of 25 miles radius from 
Cliaring Ooss. 

{5), (6) and (7) As defined by Professor Fawcett. 

(2) and (3) As defined by Professor Fawcett plus all other contiguous urban 
areas. 

(4) As defined by the llegistrar General for Scotland. 

- (1), (2), (3) and (4) Galculated from statistics furnished by the Registrars 
General. 

(5) , (0) and (7) CVilculated from Table 9 b of General Tables, Census of Eng- 
land and Wales, 1931. 

* A very small part of the Manchester conurbation is outside the North 
IV' Region, })iit it seems fitting to compare it with that region. If figures for 
surrounding rt^gions were also used, the relatively slow growth of the Manchester 
conurbation would appear to be even more marked. 


The London conurbation expanded less quickly between 1921 and 
1937 than the rest of the Bouth-east Region. Between 1921 and 1931 
the Manchester conurbation expanded les.s quickly than the remainder 
of the North IV Region (Lancashire and Cheshire), excluding the 
Liverpool conurbation, and the West Yorkshire conurbation ex- 
panded less quickly than the rest of the North III Region (West 
Riding and York County Borough). In the other four cases the 
growth of the conurbations in relation to the surrounding regions 
is not very striking. During the })eriods considered, the population 
of no conurbation rose by as much as 5 per cent, in relation to the 
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surrounding region. The relative growth naturally becomes even less 
marked if we compare the conurbations with the whole of the regions , 
in which they are situated. 

B. The growth on the> fringes of towns 

The growth on the fringes of towns in relation to the central 
areas seerns to have been both marked and general. This fact has 
already been mentioned, and it may now be examined in more detail. 
Table V, for the London conurbation, shows the changes that have 
taken place between 1921 and 1937 in the resident populations of 
the central area and of successive rings, each with a lower density 
of population than those it encircles. In the small innermost area, 
covering only io,ooo acres, the resident population fell by 19 1 per 
•cent. In the London administrative county, excluding this central 
area, the population fell by 6i per cent. In the next ring it rose by 
39 per cent., and in the next ring, lying between two circles of ap- 
proximately 10 and 15 miles radius from Charing Cross, the resident 
population rose by as much as 154 per cent. This was the area in 
which the resident population increased most rapidly. Farther out 
the rise was less rapid, 56 J per cent, in the next ring, and 28 per cent, 
in the outermost one. 

Table V 

London conxirhation 



Acre- 

age 

(thou- 

sands) 

Estimated resident 
-population 
(thousands). 
(Ihmsity in persons 
per acre in italics) 

Increase ( f ) or 
decrease ( — ) in 
resident population, 
1921-37 



1921 

1937 

Thousands 

Per cent. 

A. Nucleus consisting of 8 inner 
Metropolitan Boroughs and City 
of London. 

10 

1,059 

JOrrff 

853 

H4-5 

- - 200 

-- 19J 

B. liOinlon Administrative County, 
excei)t A. 

05 

.3,405 

o3-4 

3,2 1 1 

60 0 



- Oi 

C, Area recommended by Roj’al (Join- 
mission on Local Government, 
1923 (equivalent to circle of lb 
n)iles radius) —except A and B. 

180 

2,081 

J4U 

.3,721 

20-7 

-f 1 ,040 

-f .39 

1). Greater L/ondon (equivalent to 
circle of 1 5 miles radius) cx<’ept 
A, B and C. 

189 

.331 

IS 

840 

4 4 

d- 509 ' 

f 154 

E, Circle of 20 miles radius from 
Charing Cross except A, Ji, C 
and D. 

30u 

453 

J-d 

709 

2’0 

4- 250 

+ r>6j 

E. Circle of 25 miles radius from 
Charing Cross, excei>i A, B, C, 
1) and E. 

454 

1 

349 

OS 

447 

hO 

-j- 98 

' 4- 28 

Total 

1,-J5« 

8,337 

66 

9,811 

7-8 

-1-1,474 

4 17i 


Calculated from statistics furnished to the Cimiinission by the Eoglatrars General. 
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In the other conurbations it is less easy to draw rings. Instead, 
we may compare population changes in administrative areas with 
relatively great, and in administrative areas with relatively small, 
population densities. The less densely populated areas correspond 
more or less to the fringes of the conurbations. Table VI shows the 
changes that have taken place between 1921 and 1937 in the Bir- 
mingham and Tyneside areas. In both the area includes the conur- 
bation as defined by Professor Fawcett, together with all contiguous 
urban administrative areas. 


Table VI 



lle.^ident 
]if>i (Illation 
(thousands) 

liu’re.asf 

( i ) or 

n ( ), 

3 7 

Nnrnbor of areas in 
which popniation 

Areaw aw coast ituicU in 10:;7 

1021 

In- 

creased 

.De- 

creased 


■ I ‘.(3) 

10:17 

'J’hou- 

.sarids 

Per 

cent. 

relatively to f)opii- 
lation nf whole 
conurbation 

H inn in ghnm con nrhati on 

J1 adniiJUKtrativo. areas witli 
more ttiau 10 jMirsons jtcr 
aero in lODl ... 

1 



l,«h:o 

-1 1 : 1:1 

•1- 8.1 

1 

10 

](» ailiTiini.«f rill iv<; art*aB with 
less than 10 Iversons jicr aero | 
in 10111 j 

oil 

• 1:57 

1 0(5 

-i 2S 

12 

1 

AH areas 

1.S77 

2 ,lo»; 

-1 220 

I 'Ti 2 j 

1:5 

11 

Tt/ncsi<i(' conurbalion ^ 

S adniinistratiM-! ureas with 
more, than 10 ytersons per 
acn- in 1021 ... 

.SS-I 

1 so 7 

-- IS 

1 

1 i 


5 

22 administrative arcus with 
loss than Jo jtersons per acre 
in 1021 

5;;! 

|_»i 

1 yy:. 


1:1 

0 

All areas 

l,il<> 

j l.-loO i 

1 - 0 

1 1 

p'7 

10 1 

11 


Oalciiliitcd from furin>li<.Hl <0 thr Comiiiissutii by Iho Jii't^istrars (!eiieral. 


In the Birmingham conurbation, in lo out of the 1 1 areas in which the 
density of population was greater .than lo persons per acTe, the 
population either fell or rose less quickly than that of the whole 
conurbation. In ail those areas together the resident })Opulation rose 
by only 8 ^ per cent., while in all the other less densidy ])opulated 
areas it rose by as much as 28 per cent. On Tyneside, the population 
of the 8 areas with high densities fell by 2 j)er cent., while the 
population of all the other areas rose by 2 per cent. 

The figures for the Glasgow conurbation are available only for 
the period 1921- 31, but they show the sann? tendency. The popula- 
tion of the two most densely populated areas, the parishes of Glasgow 
(including Barony) and Govan (including Gorbals), fell by 3i per 
cent., while that of all the other areas in the conurbation (as defined 
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by the Eegistrar General for Scotland) rose by as much as 26 J per 
cent. The figures for the Manchester and Merseyside conurbations 
show a similar tendency. The West Yorkshire conurbation, although 
showing no such tendency when an analysis is made by administra- 
tive areas (i.e,, local government areas), does show it quite clearly 
when the figures for Wards and Civil Parishes are studied. An 
analysis of this type is, indeed, necessary when dealing with the 
smaller conurbations that do not contain a sufficient number of 
administrative areas for any conclusions to be drawn. An examina- 
tion of the population changes between 1921 and 1931 in the Wards 
and Civil Parishes of the larger urban administrative areas * shows 
an unmistakable tendency towards the relative growth of the less 
densely populated areas at the expense of those most densely popu- 
lated. (The very densely populated Wards and Civil Parishes, with 
densities of, say, 50 persons per acre or more, very often show a 
decline in population.) This is true of large urban administrative 
areas in general, whether they form part of the seven largest con- 
urbations or not. 

It seems safe to say that a relatively large growth on the fringes 
of towns has been general. f The inner areas, on the other hand, seem 
in many cases to have expanded less ra})idly than the surrounding 
areas entirely outside the conurbations, and often, indeed, to have 
shown an absolute decline in population. On the question whether 
or not the population of the whole conurbations increased on balance 
more rapidly than that of the surrounding country, we have seen 
that this happened only in some cases and then not to any striking 
extent. 

3. Distribution of the working population accordimj to place of work 

So far we have considered the whole population according to 
where they live. It may be that our conclusions will be different 
if we take only the working population according to where they work. 
First, it may be that the relative growth of large conurbations 
will appear to be greater if, for example, migration into them has been 
mainly of persons of working age, while migration out of them has 
been mainly of old persons, or if many of the additional workers in 
a town live right outside it and travel in to their work. Secondly, 
for similar reasons, the relative growth of the resident population on 
the fringes of towns may not mean a similar relative growth in the 
number of people working there. 

* Ah whown in the (bounty Volumes of the 1931 Census of England and 
Wales, and in the City Volumes of the 1931 Census of Scotland. 

t The P.E.P. Report on the Location of Industry, analysing the 1921-31 
jKjriod, states (p. 173) tliat “ a certain amount of rapid development probably 
occurred on the edges of most centres.” 
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The most important source of information consists of statistics 
of persons insured against unemployment submitted in evidence to 
the Commission by the Ministry of Labour.* The figures refer to a 
considerable number of large towns and to a small number of the 
largest conurbations. Although covering only a part of the occupied 
])opulation, they give us a rough idea of where people work rather 
than of where they live. They must, however, be interpreted in the 
light of some very important considerations.! 

Those in employment will normally appear in the statistics 
under the area in which they work, since their unemployment books 
will generally be exchanged by their employer (‘ach year at the 
employment exchange nearest to thu firm’s premises. Those out of 
work will, on the other hand, usually apj)ear in the statistics under 
the area in which they live, since they will themselves normally 
register at the employment exchange nearest to their home, which 
may not also be the one nearest to their work. Therefore if there is, 
for example, an increase in the proportion unemployed between two 
dates, a relative growth in the number of insured pers{)ns returned in 
the more residential areas (inside or outside the conurbations), as 
compared with the more industrial areas, may not represent a true 
shift of industry and trade in the direction apparently indicated. 

The figures relating to those in employment may also appear to 
show shifts from one area to another which have no real basis. In 
the first place, “ changes have occurred from time to time in the 
number of Employment Exchanges and, consequently, in the areas 
served by particular Exchanges.” % Secondly, an employer will 
sometimes “ change the local office at which his books are exchanged, 
and this liappens most frequently in large industrial areas where a 
firm’s premises may be situated at a more or less equal distance from 
two local offices.” j| Thirdly, ” it is also not unusual for firms who 
have works, branches or depots in diflerent towns, governed by a 
central organisation, to keep the Unemployment Books of their work- 
people at their Headquarters and exchange them at the Employment 
Exchange nearest thereto.” jl As a result of the growing integration 
of industry, the figures may therefore show^ a relative growth, both 
ill large towns as compared with the surrounding country and in the 
centres of towns as compared with the outer areas, that has no real 
foundation. 

Finally, the exclusion of agricultural workers from the figures 

* Some useful statistics for the Manchester conurbation were submitted in 
evidence by Manchester Corporation. 

t See the evidence submitted to the Commission l)y the Ministry of Labour, 
Appendix I, paragraphs 1-6 (especially 6 and 6), for a full discussion. 

t Loc. cit.y paragraph 5. 

11 Loc, cit.f paragraph 6. 
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will tend to raise artificially the rate of growth in the less urbanized 
areas. If agricultural workers, whose numbers have fallen notably, 
were included, the rate of growth w^ould be redu(?ed more in the rural 
than in the urban areas.* 

The statistics must therefore be interpreted with great caution. 
Certain factors may tend to raise artificially the rate of growth in the 
central as compared with the outer areas of towns, or in conurbations 
as compared with the rest of the country, while other factors may have 
an opposite tendency. Since it is difficult to evaluate the relative 
importance of the different factors, it is obvious that no very definite 
conclusions can be drawn. 

A. The growth of towns 

Let us consider the first possibility. Has the number of persons 
working in large towns increased more quickly than the number 
working in the rest of the country ? The figures for large towns given 
by the Ministry of Labour refer to the number of insured persons 
returned by Employment Exchanges within large administrative 
areas, although it must be remembered that the area covered by the 
Exchange or Exchanges in a town almost invariably extends beyond 
the administrative boundaries.t These figures certainly suggest at 
first sight that there has been a relative increase in the number 
of persons working in large towns. The total number of insured 
persons in towns with populations of over 150,000 J in 1931 (in- 
cluding Greater London) increased between 1923 and 1937 by 
28 per cent., while in the rest of the country the increase w^as only 
18 per cent. The rapid growth of Greater Loudon played, of course, 
a very important part in raising the rate of growth of the towns as a 
whole (although it does not entirely account for it), and in as many as 
one half of the towns the rate of increase was lower than m the whole 
of Great Britain. Nevertheless, if we take the figures on a regional 
basis, we find that in most cases the towns expanded considerably 
more quickly than the industrial areas in which they are situated. 
Some details are given in Table Vll. 

What is the significance of the figures ? Has the number working 
in large towns really shown so large a relative increase, both in 
the country as a whole and within regions ? We have seen that the 

* It may also be mentioned that the figures for 1923 include, while those 
for 1937 exclude, insured persons in the banking industry. This might perhaps 
be expected to reduce the rate of increase in the number of insured persons 
more heavily in towns, and especially in the centres of towns, than in the rest 
of the country, but this possibility is of only slight importance, and does not 
materially affect the general conclusions reached in the text. 

t Appendix I, paragraph 5, of Ministry of Labour’s evidence. 

j This refers to the administrative areas of towns, not necessarily to the 
areas covered by the Employment Exchanges. 
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Table VII 


Increase (+) or decrease {—) in nundm-s insured against 
unemployment. 1923-37. Per cent. 


London and Homo Counties * . . . ... ... f 42*7 

Greater London ... ... ... ... -|- 36-1 

Midland Counties f +28-2 

Birmingham ... ... ... ... ... -f40*4 

Stoke-on-Trent -f21-2 

Leicester 4-230 

(’oventrv ... ... ... ... ... -f-79'0 

West Riding, Notts, and Derby 4-15 0 

Leeds ... ... ... ... ... ... -f 28-0 

Sheffield -f24-3 

Nottingham ... ... ... ... ... 4-24-5 

Bradford -4 4-1 

Mid-Scotland J ... -. .. ... ... ... [- 9-5 

Glasgow ... ... ... ... ... 4-14-2 

Edinburgh, Leith and Portobello ... ... -f l9-f> 

Lancashire ... ... ... ... ... 4- 7-0 

Manchester and Salford ... ... ... 4 10-1 

Liverpool ... ... ... ... ... fl 8-2 

Bolton ... ... ... ... ... ... -f 8-3 

Northumlierland and Durham ... ... ... -1-4-7 

Newcastle-on-Tyne ... ... ... ... -f 23-4 

Sunderland ... -fl4-7 

Glamorgan and Monmouth ... ... ... — 4-3 

(’ardiff 4 17-8 

Swansea -^19-2 

Rest of Great Britain § ... ... ... ... 4 27-8 

Great Britain 4-22-3 


Compiled from statistics given in the evidence (including supplementary 
evidence) of the Ministry of Labour. 

* London, Middlesex, Bucks., Surrey, Kent, Essex, Herts., Beds, 
f Staffs., W'arwick.shire, Worcestershire, Leicestershire, Northants. 

J Counties of Lanark, Renfrew, Dumbarton, Midlothian, West Ijothian. 

§ The percentage rate.s of increase in the large towns in the Rest of Great 
Britain” were as follows: Bristol, 19-2; Hull, 20-(); Portsmouth, 35-0; 
Dundee, 1-1; Southampton, 28-4 ; Aberdeen, 23-6 ; Plvmouth and Devonport, 
23-7. 


statistical difficulties involved are considerable, but that some of the 
errors introduced are biased in one direction, some in the other. 
There is, however, another important consideration. It will be 
shown in the next section that, except in London, the number of 
insured persons has increased much less rapidly in tlie outer rings of 
conurbations than in the central areas, and it may be that if we had 
comprehensive figures for a large number of conurbations, the relative 
growth in the large towns as a whole would be greatly diminished, or 
perhaps disappear. Thus, for example, while Table VII shows that 
the number of insured persons returned by Exchanges within 
Birmingham County Borough increased by 40-4 per cent, between 
1923 and 1937, the figures for the whole Birmingham conurba^ 
tion show an increase of only 31*6 per cent., or little more thaii 
in the whole of the Midland Counties. Newcastle and Sunderland 
show increases of 23*4 per cent, and 14*7 per cent, respectively, while 
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in the whole of the Tyneside conurbation the rate of increase was only 
3-2 per cent., or less than that for the whole of Northumberland and 
Durham. Glasgow shows an increase of 14*2 per cent., the Glasgow 
conurbation one of only 11*8 per cent. Manchester “ Inner City ” * 
shows an increase, between 1927 and 1937 , of 9*9 per cent., the 
whole conurbation one of 0*7 per cent. only. In some of the smaller 
conurbations, where the main town forms a larger proportion of 
the whole, the difference might of course be less marked. 

Table Yll shows, also, thatinGreater London the rate of increase 
was lower than in the rest of the Home Counties. f Finally, it will 
be seen that in the “ Rest of Great Britain ’’ (i.e., the area outside 
the seven main industrial areas distinguished by the Ministry of 
Labour), which contains none of the seven largest conurbations 
excepting parts in Cheshire, the number of insured persons increased 
more quickly than in Great Britain as a whole. 

In view of these considerations, and of the statistical difficulties 
involved, it does not seem at all safe to say that there has be(;n any 
relative growth in the number of peo])le working in large urban 
centres, either in the country as a whole or within regions. There is, 
.moreover, some evidence that many smaller towns have expanded 
as quickly as, or more quickly than, the large ones. Dr. Brinley 
Thomas has remarked on the surprising extent to which certain 
“ country towns ” in the South-east, such as Bedford, Luton, 
Welwyn, Aylesbury and Letchworth, have received immigrant 
labour, especially during the period of recovery from the great 
depression. J In the Midlands, also, he has found that “ considerable 
absorbing power has been sliown by a number of independent centres 
scattered over the Division, e.g., Rugby, Corby and Newark, which 
is a reminder of the result obtained for the ‘ country towns ’ in the 
analysis of the South-east. There seems to be a decentralization 
of industry going on : sometimes old towns acquire a new lease of 
life, and in other cases, such as Corby, a completely new community 
springs into being. The population, under the influence of new 
forces, is redistributing itself in a manner which promises less 
congestion in a few areas than in the past.’’ § 

B. Inner areas and outer rings of towns 

We may now consider the second question. Has the relative 
growth of the resident population on the fringes also meant a similar 

* For definition, see footnote to Table VIII on p. 50. 

t If a larger area than Greater London were taken to represent the London 
conurbation, the rate of increase would probably be higher than 36-1 per cent., 
but it is unlikely that it would be higher than that for London and the Horae 
Counties. 

t Economica, August 1937. § Ibid., November 1938. 
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growth in induHtry and trade in those areas, or has it nier(*ly meant 
that people are now living farther out from their work ? In the case 
of London, industry and trade certainly seem to have grown more 
quickly in the outer regions than in the centre. The number of 
insured persons increased, between 1923 and 1937, by only 24 
per cent, in the County of London, while in the outer ring that com- 
prises the rest of Greater London the increase was 78 per cent. 
In the rest of the Home Counties, excluding Greater London, the 
increase was 70 per cent. The figures are shown below. 


Persons insured against unenigloy merit {aged 16-64) 



Urj:) 

(t horisuinls) 

jy37 

(thousands) 

1 ni,T(‘HSC 

‘M 

(thuusiimls) 

1 (per amt .) 

County of London ... 

1,507 

1,863 


24: 

Groator j.(Oiidon, (‘xcluding County 





of J^ondon 

44:1 

790 

347 

78 

tlomc (\juntic8,* (‘.\(“luding Gi-eattu* 





London 

470 

799 

329 

i 



Com piled from statistieK given in the evidenee, including supplementary 
evidence, of the Ministry of Lahour. 

* 8ee Table \TI on p. 47 for <lefinition. 


This happened despite the probable tendency for unemployment 
books to be exchanged more and more by the headquarters of firms 
in the centre of London. Some evidence is also provided by figures 
given in the Board of Trade’s Survey of Industrial Development. 
Only 193 factories were opened in London Administrative (k)unty in 
1936 and 1937, while 250 were closed. Of the latter, 81 were trans- 
ferred to the fringe or to a nearby^ town. 

In the case of the otlnu four conurbations for which information 
is available, the figures given below in Table VIII suggest that 
industry and trade have grown not only as quickly in the centraf 
areas as in the outer regions, but actually considerably more quickly. 
This result may, of course, be to some extent unreal, if some un- 
employment books which were previously exchanged near outlying 
places of work are now exchanged instead near central headquarters. 
On the other hand, in those towns in which the proportion unem- 
ployed has increased, we should expect the outer areas to have shown 
a “ false ” expansion, for the reasons given in a previous paragraph. 
Moreover, the relative growth of the inner areas is so marked in 
each case that it must surely have some significance. We may there- 
fore fairly safely say that the relative growth in the number of 
people living in the outer areas has at least not been accompanied 
by a similar relative growth in the number working there, while 
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there may easily have l)eeTi a relative growth in the number working 
in the inner areas,* 


Table YIII 

Persons insured against unetnplogment (aged 16-64) 



192.‘i 

(tlKuiHaiuis) 

1937 

(Ihouaaiidt;) 

Increase ( f ) or decrease 
(-), 1923-37 

(thousands) 

(per cent.') 

Birmingham conurbation * 





Birmingham t 

321 

451 

+ 130 

+ 40 

Rest of conurbation 

270 

327 

+ 57 

+ 21 

Gla^sgow conurbation, * 





Glasgow t 

372 

425 

+ 53 

+ 14 

Rest of conurbation 

8b 

87 

+ 1 

+ 1 

Tyneside conurbation * 





Newcastle-on-Tync t 

103 

127 

+ 24 

+ 23 

Sunderland t 

55 

03 

8 

+ 15 

Rest of conurbation 

1 178 

157 

- 21 

-12 

Manchester conurbation * 





Inner City J 

429 

472 

! 42 § 

+ 10 § 

Outer Ring 

500 § 

405 

- 30 § 

- 7§ 


(\aleulated from statistics given in the evidence (including supplementary 
evidence^) of the Ministry of Labour, and in the evidence of the Corporation 
of Manchester. 

* The areas covcr(;d are as far as possible those defined by Prof. Fawcett. 

t /.c., areas covered by employment exchanges within Birmingham, New- 
castle-on-Tyne and Sunderland County Boroughs, and Glasgow Large Burgh. 

J Area covered by following Exchanges : Manchester, Eceles, Levenshulme, 
Newton Heath, Openshaw, I*cndlebury, Prestwich, Salford, Stretford, 
WithingtoTi. 

§ The figures for tlic Manchester conurbation refer to the years 1927 (not 
1923) and 1937. 


4. Conclusion 

We haive shown how difficult it is to decide exactly what is meant 
by a growth of urbanization, and we have discussed some of the 
statistical problems involved in measuring it. It is not easy to draw 
general conclusions, but some attempt may perhaps be made briefly 
to summarize our results. 

We seem to have become more urbanized since the war of 1914- 
18, in the sense that the proportion of the population living in large 
urban centres has increased. This can be explained, however, largely 
by the growth of towns through the processes of natural increase 
and spreading; smaller towns have simply become larger towns. 
There has not in addition been any considerable migration into the 
larger towns from the rest of the country. There has been some 
relative growth in the population of the largest conurbations as a 

* The P.E.P. Report on the Location of Industry suggests, however (p. 47), 
that an outward movement of industry has been fairly general, but gives no 
Rupporting statistics. 
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whole, even within unchanged boundaries, but this has not been at 
all large, and can l)e wholly explained by the relative growth of 
London. Outside London, probably the only “ inilJion city ’’ that 
has grown relatively has been Birmingham, while only one or two of 
the other conurbations with more than 100,000 inhabitants, such as 
those of Hull and Teesmouth, have shown a relative growth. Outside 
London, it is in fact unlikely that the largest conurbations as a whole 
have grown as quickly as the rest of the country, even if we include 
as part of their growth those people who have become town-dwellers 
as a result of the spreading of towns. Thus, while we now find a 
considerably larger proportion of the population living in London, 
by far the greatest conurbation in the country, the proportion living 
in the other large conurbations as a whole may be actually smaller. 

We have also seen that, within regions, there has been no clear 
tendency for the large conurbations to gain immigrants more quickly, 
or to lose emigrants more slowly, than the surrounding country. 

It is not unlikely that the above general conclusions apply to 
places of work as well as to jdaces of residence. There seems to be no 
convincing evidence to show that there has been any marked relative 
growth in the population working in the large towns, either in the 
country as a whole or within regions. 

There has been a relative growi:h in the number of people living 
in the outer, less densely populated, areas of large towns, the number 
living in the most densely populated parts having in many cases 
declined absolutely. In London there has been a similar outward 
movement, at least in a relative sense, of industry and trade, but in 
the other largest conurbations the movement seems to have been, 
if anything, in the opposite direction. 


Discussion on Mr. MacDougalt/s Paper 

[Proofs of the Paper were sent to Follows known to be interested 
and the comments received are given below, with Mr. MacDougaU’s 
reply.] 

Sir Sylvanus Vivian : I agree, generally, with Mr. MacDougaH’s 
interpretation of the figures, which itself agrees with the official 
views expressed in my Department’s evidence to the Koyal Com- 
mission. 

The paper makes no reference, however, to the by no means 
unimportant fact that the trend between 1921 and 1937 was specially 
affected by two extraneous influences of an unusual kind. In the 
first place, schemes under Section 46 of the Local Government 
Act, 1929, completely revolutionized the lay-out of county districts, 
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the general effect l)eirig to reduce the number and enlarge the size 
of such districts. My c?olleague, Mr. Derrick, reminds me that this 
is well illustrated by the Department’s figures embodied in Table I, 
in which, it will l)e seen, the small towns are shown as increasing 
ill numbers betwenm 1921 and 1931 and as sharply declining in 
numbers from 1931 to 1937. The other extraneous factor is the 
tremendous Government housing development during the period. 
Much of this took the form, literally, of tlie forcible expulsion of 
j)opulation from the dense inner portions of towns towards peri- 
pheral localities. 

It is not to be assumed, therefore, that the trends of population, 
however rightly inferred from the figures, are due to natural forces 
which may be expected to be usually operative. 

However, the only point in Mr. MacDoiigall’s paper on which I 
emphatically disagree with him is his remark that a conurbation 
“ can be fairly clearly identified at any particular time.” In our 
difficult task of |)lanning our evidence for the Royal Commission 
Mr. Derrick and I formed an entirely different opinion. We became 
convinced that while the broad concejition of a conurbation was 
perfectly intelligible, the limits and extent of a particular conurba- 
tion would depend entirely upon the judgment of the person who 
interpreted that concejition in its application to the particular 
local facts and conditions. 

Dr. E. C. Rhode.s : Tlie general question of the distribution of 
the population in this country is one which has exercised the minds 
of contributors to the Journal on many occasions, esjiecially in the 
nineteenth century. The present problem of changes in urbaniza- 
tion since 1918 is of interest, especially on account of the known 
policy of clearing the centres of our large cities of small property 
and rehousing on the outskirts or in blocks of dwellings on the 
sites cleared. It will be within the observation of many that there 
is to some extent a tendency for the town-dweller of means to 
live now in a rural area. The increase in the number of motor- 
(3ars, bus services and further electrification of railway lines has no 
doubt contributed. On the other hand, the attraction of the 
town probably still encourages some of our rural community to 
migrate to these centres of work and leisure. 

Here is an occasion for the use of one statistic for measuring the 
urbanization of the country. Mr. MacDougall has examined various 
statistics relating to geographical distribution of population. It 
would be useful if he were able to quote one figure extracted some- 
how from his statistics, this single figure being an index which 
could be compared with a similar figure for another period. It 
occurs to me that such a figure might be obtained by fitting a 
Pareto curve to the cumulative data which may be obtained from 
Table II, for the year 1931. A similar procedure for data relating 
to 1921 would afford the desired comparison. Another possibility 
is to make use of Gibrat’s technique described in Ijes Inegalites 
Econdmiques, His method is to use a frequency curve to describe 
certain data, this curve being derived from the normal curve in a 
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simple manner. The point of interest about his method here is 
that one of the constants which enter into the transformation of 
the normal curve can be used as a measure of skewness of the 
frequency curve, or, as he prefers to describe it, a measure of in- 
equality, He actually uses his method on figures relating to size 
of towns in pp. 250-2 of his book. His illustration relates to France, 
but I think that his method could be applied successfully to England 
and Wales. 

It may be pointed out that Gibrat concludes that there is, over 
a period of 6o years from 1866 to 1926, in France a decline in the 
measure of inequality. The smaller towns have appanvntly grown 
at a greater rate than the larger towns. 

Anotlier possibility which might be appro])riate in this place is 
to use. the population figures of the administrative counties of 
England and Wales. If we plot the logarithms of the urban popu- 
lations of the countries against the total populations, we get a 
graph which suggests that approximately the urban population and 
the total population might be connected by an equation of the form 

f ' CP<^ 

where V url)an ]>o|)ulation of a county, in thousands. 

P „ total population of the county, in thousands. 

C and a being constants. 

The following results wen*, obtained : — 

England and lT«/c.s* Counties 
As (‘onstituted in 
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In the formula V = - we liave fno statistics, (’ and a. If a 
is equal to unity, then the urban part of a county is a constant 
})roportiou of the population of tin* county. We 6nd that a is 
greater than i for all the years for which these data were examined. 
The fact that a has declined somewhat from 1891 suggests that 
relatively urbanization is less concentrated in the country now 
than 40 or 50 years ago. 

l^erhaps the more significant statisti(‘ in relation to the subject 
of the present paper is (\ We note from the table that for 1911, 
1921 atid 1931 the value of a is practically the same, but has declined 
from 0*202 to 0*1^3 to 0*192. From 1891 to 1901 C increased from 
0*149 to 0*174 and from 1901* to 1911 C increased from 0*172 to 
0*196. These figures indicate possibly the general growth of 
urbanization throughout the country as a whole in those periods. 
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Since 1911 thie indicator C has declined. The suggestion given by G 
is that the decline occurred mostly in the decade 1911-21, and that 
only a slight change, if any reliance is to be placed on the difference 
between 0-193 and 0-192, occurred between 1921 and 1931. 

These figures certainly suggest that urbanization has ceased to 
grow and, in fact, declined between 1911 and 1921. It would be 
interesting to find if the value of C for 1941 shows a further decline. 

It should be emphasized that these suggestions are put forward 
with the object of elucidating the present problem. At the same 
time it is realized that the weakness, inherent in the use of any 
single figure, such as an average or an index number, for a group 
of data, is present here. Such single measures as I have suggested 
might perhaps show the general tendency, but at the same time 
they may hide details which are best exposed. Mr. MacDougall, 
as I see it, has been more concerned with the details ; my instincts 
are, in a problem of this nature, to try to find an index. 

Dr. E. C. Snow : Mr. MacDougall’s paper brings out the difficulty 
of getting a clear statistical picture of movements of whicli most of 
us have, no doubt, got general impressions. I cannot suggest any 
alternative method of handling the data he has used — namely, that 
provided by the Ilegistrar General and the Minister of Labour — 
which would be likely to make the picture cleartu'. It may be, 
however, that there are data in the possession of the various trans- 
port organizations which would, if properly collated, provide us 
with much more light. The Ijondon Passenger Transport Board 
and the four railways serving London from the home counties obtain 
the raw material wliich could provide — if the task w'ere not too great 
— statistical data for analysis. The information furnished by the 
issuing of workmen’s tickets, cheap day-tickets, season tickets, bus 
and tram tickets, should be capable of indicating the changes y(iar 
after year in the distances which are travelled in coming to our 
daily work or to the great shopping centres. What was the average 
distance travelled, say, 20 years ago by those using (a) workmen’s 
tickets, (b) first or third class season tickets, (c) cheap day-tickets, 
and what are the corresponding figures now ? Curves showing the 
changes annually in these average distances for the classes of the 
population using the types of tickets referred to might be of even 
more interest to distant posterity, as an indication of conditions of 
living in the first half of the twentieth century, than the pictorial 
representation of life in London in the eighteenth century is to us 
to-day. 

Mr. Calvert Sfensley : Table I is frankly a local government 
table; but in Table II Mr. MacDougall eliminates some of the 
disturbing factors for the purpose of his thesis. Nevertheless, it 
has a fundamental fault, namely, that the areas grouped according 
to populations are merely the readily available local government 
districts, many of which form part gnly of large urban areas. 

The areas so grouped differ only in their characteristics : the 
first group, ‘‘over 1,000,000 population,” consists of two areas, 
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namely, ( 1 ) the County of London, administered by the London 
County Council, which forms only the inner portion of a far larger 
London, and (2) the City of Birmingham. It would have been better 
to have put London in a group by itself and to have grouped 
Birmingham (1,002,413) with other great cities like Liverpool and 
Manchester. Other groups comprise boroughs which are poles apart 
in dissimilarity — for example, the group of 25 boroughs with popula- 
tions between 100,000 and 150,000 brings together fourteen 
industrial towns and seaports of which ten increased in population 
by 52,000 and four decreased by 17,000, one colliery district with a 
decrease of 21,000, four seaside health resorts with an increase of 

37.000, and six boroughs in Greater London with a net increase of 

134.000. Grouping of this kind cannot be expected to give any 
useful results. 

The most striking comment made by Mr. MacDougall on this 
table is that “ in the areas that remained rural in an administrative 
sense in 1931 the population had grown since 1921 actually more 
quickly than in the areas that were urban in 1931 Unless this com- 
ment is intended as an indication that the rural population of this 
country had grown more quickly than the urban it does not mean 
much. But the rural areas in an administrative sense contain large 
urban populations — how large it is not possible to determine without 
detailed investigation. Assuming, liowever, that where the popu- 
lation of a rural district adjacent to an urban district increased rapidly 
the probability is that the increase was mainly due to an extension 

of the urban area -physically tliough not yet administratively - it 

would only be necessary to take the populations of 28 of such rural 
districts (out of 638) as being in reality urban, to reverse^ the relative 
positions shown in Table II ; the urban percentage would be raised 
from 4*9 to 5*6, while the rural percentage would be reduced from 
7*8 to 4*8. This would show (for what it is w’orth !) that the urban 
population had grown more rapidly than the rural. This experiment 
illustrates the danger of relying on tlie distinction Ixdween urban and 
rural administrative districts in order to establish the actual dis- 
tribution of urban and rural populations. 

The figures used throughout the table are the preliminary enumer- 
ated populations, although better figures are available in the care- 
fully adjusted mid-year resident populations. When pains have 
been taken to improve statistical data it is surely unwise not to make 
use of them in a paper appearing in the Jourml of the Royal Statis/ical 
Society, 

In dealing with the interesting subject of conurbations Mr. 
MacDougall points to the fact that between 1921 and 1931 Greater 
London alone amongst the 15 largest conurbations showed a net 
immigration (3*2 per cent). This has special vsignificance in view of the 
fact that in each of the two previous decennial periods there was a 
net emigration from Greater London (3*5 per cent, and 4*1 per cent.). 

By the way, Mr. MacDougall speaks of areas in a conurl)ation ” ; 
has not the word “ conurb ” been coined yet as meaning a con- 
stituent part of a conurbation ? 

At the other end of the scale from conurbations it might have been 
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instructive to have ascertained what has happened to the popu- 
lations of areas which are undoubtedly rural in character. 

The fact that Mr. MacDougall has not been able to obtain 
satisfactory statistics of work-place from the information obtained 
in connection with unemployment insurance or elsewhere is a clear 
indication of the wisdom of the Society in urging the inclusion of 
particulars of work-place in the 1931 Census — unfortunately without 
success. It seems a pity that the Royal Commission (who used the 
statistics of work-place given in the 1921 Census) have not taken the 
opportunity of mentioning in their report the desirability of including 
work-place as a pernianent feature of the decennial censuses. 

The President : Neither Mr. MacDougall nor those who have 
contributed to the discussion have applied any test of density of 
population for distinguishing between rural and urban districts. 
In a paper on Rural Population that I read to the Society in 1914, 
I regarded as rural all parishes where the density was less than 0*3 
per acre, as urban those with density 1*0 or more, and dealt separately 
with densities between 0-3 and i*o. This method is supplementary 
to the classification by administrative areas, as used by Mr. 
MacDougall. 

The whole subject lends itself to cartographical treatment. If the 
smallest areas for which the population is enumerated are taken as 
units, and on a map, the scale being sufficiently large, a dot is marked 
for every 100 (or perhaps 1 , 000 ) persons in each area, the resull , 
when the map is reduced by ])hotography, would be shaded in 
systematic relation to density. 1 have found maps of this kind very 
useful both for visualizing the distribution of a population (whether 
of persons or animals) at one date, and for studying the changes over 
a period. Though tliis method cannot for many purposes replace 
statistical treatment, it is an aid in determining the best classifica- 
tion, and might help to resolve some of the difficulties apparent in 
this discussion. 


Mr. MAcDoiuiALL^, in reply : I do not ])ro})ose to discuss the most 
interesting contributions of the President, Dr. Rhodes and Dr. Snow, 
but shall confine myself to the comments made by Sir Sylv^anus 
Vivian and Mr. Calvert Spensley. 

I am grateful for Sir Sylvanus Vivian’s expression of general 
agreement with my interpretation of the figures. 

As regards his detailed comments, I agree that schemes under the 
Local Government Act, 1929, completely revolutionized the lay-out 
of country districts, and I ought, no doul)t, to have mentioned this 
fact specifically in amplification of my general remarks on the 
difficulty of interpreting Table 1. 

The Government housing development during the period was, 
of course, an important factor, but rny paper was (joncerned, in 
general, not with causes, but with results, and I did not attempt the 
difficult task of distinguishing “ natural forces which may be expected 
to be usually operative.” 

1 entirely agree that the extent of a conurbation is indefinite, 
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and that different people would define different limits. I did, in 
fact, mention in my paper that the Glasgow conurbation defined by 
the Registrar General for Scotland differed from that defined by 
Professor Fawcett, the difference in the population included being 
about 5 per cent. The Registrar General for Scotland gave his 
reasons, which were based on particular local facts and conditions, 
for departing from Professor Fawcett’s definition. I am grateful to 
Sir Sylvanus for pointing out the inadequate impression given by 
the particular phrase that I used (that a conurbation could h^ fairlij 
clearly identified). It is also most valuable to have on record the 
emphatic opinion that he formed on this matter while planning his 
evidence for the Royal Commission. 

Mr. Calvert Spensley’s criticism is confined to Table II and my 
discussion of it. I propose to dwell in some detail on this criticism, 
because 1 do not believe that it affects my argument, although it may 
appear at first sight to do so. Mr. Spensley’s criticisms seem to 
fall into four groups. 

( 1 ) Mr. Spensley claims that the table has a fundamental fault, 
namely, that the areas grouped according to populations are merely 
the readily available local government districts, many of which 
form part only of larger urban areas.” Mr. 8 ])ensley can hardly claim 
that 1 have not recognized this limitation. In tlie Introduction I 
emphasized the fact that conurbations may include many adminis- 
trative areas ; in column ( 6 ) of Table II itself I made a ])artial allow- 
ance by excluding the largest conurl)ation of all. Greater London ; 
and almost immediately after the discussion of Table' III returned 
to the difficulty. It was in recognition of precisely this “ fundamental 
fault ” that I referred to the conclusions suggested by Tal)les I and 
II as “ provisional ” and went on to discuss conurbations. Never- 
theless I do regard Tables I and II, when taken tog(‘ther, as at least 
suggestive and as supplementary to the analysis of conurbations, 
which gives similar results. My method was to discuss the various 
types of evidence readily available and to assess tlu' value of each. 

(2) Mr. Spensley ’s second criticism of Table II is that the areas 
grouped differ widely in their characteristics. In the first place I 
am unable to understand the purpose of arguing that the ( 'ounty of 
London and the City of Birmingham should not be brought together 
in the first group, when I have excluded the County of London in 
Column ( 6 ). Mr. Spensley also objects to the other groups and 
selects as an illustration the group of towns with 100 , 000 - 150,000 
inhabitants. This group contains six boroughs in Greater London, 
but these are excluded in column ( 6 ). If we leave these out of 
account, Mr. Spensley’s objections appear to be (a) that four seaside 
health resorts are included in one group with one colliery town and 
fourteen industrial towns and seaports, (b) that the group contains 
fourteen boroughs in which the population increased and five in 
which it decreased. He concludes that '' grouping of this kind 
cannot be expected to give any useful results.” 

I cannot understand these objections. As regards objection (a), 
it would certainly be interesting to group towns according to the 
type of economic activity on which they depend, and if we were 
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concerned with the relative growth of such groups of towns it would 
clearly be absurd to group them according to the size of their popula- 
tion, unless this were done for each economic class separately. I 
was concerned, however, with the relative rates of growth of towns 
of various sizes, so that it would have been absurd to group them 
according to the nature of their economic activity. Mr. Spensley 
may mean that I vshould have grouped the towns in both ways, but 
since I was concerned to show merely that there has been no general 
tendency for urban administrative areas with large populations to 
expand more or less quickly than areas with small populations, this 
was not necessary. 

Objection (h) was that the dispersion in the rates of change within 
the groups is large. This would be a valid objection if I had been 
trying to obtain a positive result ?'.c. to show that areas with 
large populations had expanded either more or less quickly than 
areas with small populations— but since my conclusion was a negative 
one, that no such tendency was apparent, the large dispersion seems 
only to strengthen it. 

It is interesting to note that the towns that declined (outside 
Greater London) in the group selected for criticism by Mr. Spensley 
are all in regions the population of which either fell or increased much 
less rapidly than that of the whole country. There is, indeed, a 
moderately clear relation between the rate of growth of towns and 
the rate of growth of the regions in which they are situated, and this 
accounts for a considerable part of the dispersion noticed by Mr. 
Spensley in the rates of growth within the groups of Table II. Later 
in the paper I compared the rates of growth of the larger urban 
administrative areas and of the seven largest conurbations with the 
growth of the regions in which they are situated. 

(3) Mr. Spensley’s third criticism concerns “ the danger of rely- 
ing on the distinction between urban and rural administrative dis- 
tricts in order to establish the actual distribution of urban and rural 
populations,” since rural areas in an administrative sense contain 
large urban populations.” I emphasized this point in my Intro- 
duction, in the very paragraph criticized by Mr. Spensley, and 
elsewhere in the paper. In view of this difficulty, Mr. Spensley is 
unwilling to draw any conclusions from the fact that ” in the areas 
that remained ‘ rural ’ in an administrative sense in 1931 the popula- 
tion had grown since 1921 actually more quic.kly than in the areas 
that were urban in 1931.” I also was reluctant to draw any con- 
clusions, since there might have been migration from rural areas far 
from towns to rural administrative areas, on the fringes of towns, 
that are in reality urban in nature, I did, however, cite the opinion 
of the Eegistrar General that this had not been the case. Therefore, 
although it would, I agree, be dangerous to assume that the rural 
population had grown more quickly than the urban, there are no 
grounds for deducing, from the evidence readily available, that 
there was any strong movement in the opposite direction. 

Mr. Spensley, however, gives the results of an experiment which 
shows that only 28 rural administrative areas, adjacent to urban 
areas, need be considered as in reality urban to reverse the relative 



1940 ] 


on Mr, MacDougalVs Paper 


59 


positions shown in Table II — i.e, to make the urban growth appear 
greater than the rural. This experiment seems to suggest that the 
urban population, in a real sense, almost certainly expanded con- 
siderably more quickly than the rural, but it is, I believe, misleading. 

In the first place, although Mr. Spensley’s 28 areas represent 
only 4I per cent, of all rural areas in number, it seems likely that 
they represent a larger proportion of the population of all rural areas, 
since Mr. Spensley has presumably tended to choose areas with 
larger rather than smaller populations in order to make the result 
of his experiment as striking as possible. The 28 rural areas of all 
types with the largest populations contained 15 per cent, of the total 
population in rural areas in 1931 . Of these 28 areas, 9 are among 
the 28 areas that expanded most rapidly, and all except 7 expanded 
more rapidly than the total of urban areas. Mr. vSpensley’s 28 areas 
will not, of course, contain as large a proportion of the total popula- 
tion in rural areas as 15 per cent., but it is likely that the proportion 
is considerably higher than 4I per cent. 

Secondly, if, as Mr. S|)ensley urges should be done, resident 
populations are taken rather than enumerated, the ratio of the 
percentage rates of increase in rural and urban areas is raised from 
7-8 : 4*9 to 8*2 : 4*9, while if Greater London be excluded it is further 
raised to 7*5 : 3*7. Mr, Spensley would have to take a still greater 
proportion of the population in rural administrati\'e areas as in 
reality urban to make his experiment work. The y)roportion that 
would have to be taken may not be large, but it is not so ridiculously 
small as Mr. Spensley’s experiment at first sight suggests. 

Thirdly, it should be noted that Mr. Sptmsley has carefully 
selected certain rural areas that expanded ra])idly. There must 
have been, however, many rural administrative areas, in reality 
urban, that did not expand rapidly, and some that declined. 

For these reasons Mr. Spensley’s experiment does, I believe, give 
a misleading impression. Mr. Spensley certainly does not prove 
that if urban and rural areas were carefully separated — for example, 
in accordance wdth the density criterion suggested by the President 
—the urban population would show any im])ortant relative 
increase. 

In the third paragraph after tliat criticized by Mr. Spensley I 
returned again to the difficulty that he mentions, when I wrote 
that the “ large coMurbations may well have contained those 
administrative areas, both urban and rural and of all sizes, 
the populations of which increased most rapidly.” 1 decided that 
the problem of conurbations must be treated separately, and found, 
among other things, that the population living outside conurbations 
with more than 50,000 inhabitants increased only slightly less 
quickly than the population within those conurbations. (If Greater 
London is excluded, the population outside the conurbations shows 
a considerable relative increase.) To say that this represents a 
growth in the rural population nearly as great as that in the urban 
population would be to stretch rather far the usual (conception of 
” rural,” but it does suggest a possible method of distinguishing 
urban and rural (and greater and less urbanization), which is supple- 
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mentary to that suggested by the President, and to the admittedly 
unsatisfactory distinction between urban and rural administrative 
areas. It is important for many purposes to know not only whether 
a man is living in a more or less densely populated area, but also 
how many people are living with him in a fairly continuous urban 
area. In my paper I was more concerned to show that there has 
been a relatively strong growth of population in the small urban 
centres and “ the country ’’ taken together, than to attempt any 
clear-cut distinction between urban and rural populations in the 
narrower sense. It is for this reason, as well as for the detailed 
reasons I have discussed, that Mr. Spensley’s third criticism does 
not, I believe, affect my argument. 

(4) Mr. Spensley's fourth criticism is that I should have used 
figures of mid-year resident populations in Table II rather than 
preliminary figures of enumerated population. The difference 
between the preliminary and final figures of enumerated population 
is in general slight, so that I felt justified in using the convenient 
tables given in the Preliminary Report, although I did mention in 
the note below Table II that the two sets of figures differed slightly. 
I agree that for many purposes the figures of resident population 
are more satisfactory than those of enumerated population, but for 
my particular purpose it was preferable to use the latter. I em- 
phasized in the note below Table II that the figures referred to 
enumerated populations and were therefore subject to the difficulty 
connected with the taking of the 1921 and 1931 Censuses at different 
times of the year. It was for this very reason that I used figures of 
enumerated population, since I wished to show the effect of eliminat- 
ing certain factors that have a profound effect on Table I. By 
grouping, in Table II, areas as constituted in 1931 according to their 
populations in 1931, I showed that the relative growth of the larger 
urban administrative areas apparent in Table I was no.longer evident. 
If I had taken resident populations, the growth of such areas would 
have been, in general, even smaller, for reasons described in a footnote 
to page 39, but it would not have been clear how much of the 
difference between Tables I and II resulted from the different method 
of grouping and how fiiuch from the substitution of resident for 
enumerated populations. 
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Population Mathematics — I 
By E. C. Rhodes, D.Sc. 

Chapter I 

1 . We can trace the growth of population of a simple community 
which starts of! with twm married couples. If each couple has four 
children, two male and two female, and if these all survive?, and if 
the males and females pair ofl' and have four children to each couple, 
two male and two female, and if these survive, and if the process of 
marrying and having cliildren goes on from one generation to another, 
we can easily write down the number of each generation. Starting 
with 4 , the next generation consists of 8 persons, the next of i 6 , the 
next of 32 , and so on. 

2. At each stage of the development of this hypothetical popu- 
lation we have to assume survival of olfs})riug, the possibility of 
pairing male and female, and the possibility of children being born 
to these unions. 

3. Let us consider the life-history of a female child, from the 
point of view of the future of the poi)ulation. First of all, it is 
exposed to the risk of dying before reaching the reproductive age. 
If it survives, it is exposed to the risk of marriage. If it achieves 
the marital state, it is exposed to the risk of having female children 
until the end of the reproductive period. Also, even without being 
married there is the chance of having female children. 

4. For purposes of argument, we can combine all these various 
chances into a single one, the chance, at birth, of a female child 
giving birth, at an age between x and x -f dx years, to a female 
child. Let us call this chance <f>{x)dx. If I years is the beginning of 
the reproductive period and L years is the end of this period, then 
^(x) is zero for all values of x except for I < x < L. ^(x) takes 
different values as x changes from I to L. <l){x) is dependent on 
mortality, nuptiality, marital fertility, and fertility of the unmarried. 
From the point of view of the future population, we need only be 
concerned with mortality and fertility generally. 

5. We need only concern ourselves with the changes in the 
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number of females, assuming that the number of males will run 
parallel with that of females. 

Let us call the net fertility function, [An illustration of <f)(x) 
is given in the Appendix.] 

6 . Now consider 100,000 females born at the same time. A 
number will die before reaching reproductive age. The total 
number of female children born to this group of females, when they 
are between x and x + dx years old, is expected to be ioo,OQO(l>{x)dx. 
The total number of female children born during the course of the 

lifetime of this 100,000 is 100,000 / ^(x)dx. 

h 

If we call 1 (j){x)dx ~ Rq, then the total number of female 

h 

children produced by the 100,000 original female babies is 100,000 R^, 
R, is called the 7icl-reproduciion rate, liR^^ 1 , then the original 
100,000 female children give birth during their lifetime to another 
100,000 female children, who in their turn might be expected 
eventually to be mothers. If Rq > 1 , then, in the future, we may 
expect more potential mothers than at the present, at the time when 
the original 100,000 are born. If Rq < 1 , we may expect fewer 
potential mothers than at the present time. 

The net-re produclion rate, Rq, gives a simple indication of present 
tendencies of population growth. 

7 . Let us trace the number of female births, year by year, which 
follow from N female children born at time 0 , the net fertility 
function being (fix), ^{x)dx representing the chance, at birth, of a 
female birth when the mother's age is between x and x + dx, 

8 . If Bit) stands for the number of births at time t, then at the 
start J 5 ( 0 ) N, and Bit) = 0 for 0 < / < /, this representing the 
time interval during which the original group of children are growing 
to maturity. 

9 . At a time t between I and 2 /, female children may be 
expected from the original group. The number born at time t is 
N^(l). 

10 . From the year 21 onwards to we may expect also female 
children of the second, generation, because some children born in 
the years after year I will have reached maturity. We may obtain 
the number of such female children as follows. If Bit) represents 
the number of female children born at time t, then the number of 
female children born to them when they are aged x to x -f dx — i.e., 
in the time interval t x to t x + dx — is Bit)(fix)dx. Similarly 
if Bit — x) stands for the number of female children born at time 
t — x, then the number of female children born to them when they 
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are aged x to x dx is B[i — x)<j>{x)dx, at time t, t f dx. Here 
necessarily t > x > 1. 

11. In our present case, when 21 < t < 31, the potential mothers 
born since time I are between the ages I and / — 1. (Thus suppose the 
lowest reproductive age Hs 15 years, and ^ 40, then at 40 years 

from the start of our population, the female children born between 
the years 15 and 25 are now potential mothers, being aged between 
25 and 15 years.) The total number of female births, then, at time t, 
of the second generation to mothers who were born between 
the years I and t — I — is 

I B{t — x)(j>(x)dx. 

h 

This expression may be re-written, putting t ~ x ~ u, as 

rt~l 

j B{u)(f>{1 — v)du. 

But the expression B(u) under the integral sign, where u ranges from 
/ to t — I, and where t — I < 21, since t < 31, is given by N4>{u), as 
we havT. already seen (para. 9). 

Therefore we have 


.t-i 

/ N (l>{u)<l>(t — u)da 

h 

as the contribution to the births at time i from the female children 
born between time I and t - /. 

In addition, at time / between 2/ and 31, assuming that 31 is less 
than L, as is the case if I is 15 and L is 50 (and these values of I and L 
are quite generally used to represent the limits of the reproductive 
period), the original group N may be expected to produce A'^(0 
female children. 

Thus, for 21 < t < 31, B(i) ^ N<f>{t) + - u)du. 

h 

Let us write : 

,t~i 

~ j 4^(u)<t>(t — u)du. 

Then, for 2Z < t < 31, B{f) - + ^i(/)). 

12. Now consider the period 31 < t < L, assuming L < 47. 
(This is true if L 50 and I — 15.) We have, again, some births 
at this time, /, due to the original group of i\', some due to children 
born between I and 21, and now, some to mothers who were born 
since 21. We can write, as before : 
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B{t) N<j>{1) -1- \ B{t — x)(f){x)dx, 

h 

^ N4>{1) + j B{u)<l>{i — u)du, 


where t ~~ x u. 

This may be written as : 


B{t) ~ + I B{ti)<f){i ~ u)du + 1 B{u)<l>{t — u)du, 

h ^21 

where B{u) under the first integral has the value N(j){u), since here 
I < u < 21, and B(;u) under the second integral has the value 
N((i>iu) 4- (l>i{a)), since now 21 < u <Ct — / < 3/. 


Therefore : 


,21 ft-l 

B{t) -- N(f>(t) + I N(l>(u)(l){t - u)dii + / 

rt-l 

==•: A’^(/) + I N<f>{u)(l>(l - 1 — u)du, 

- ^(^(0 + ^ i (0 + ^ 2 ( 0 ), 

rt-l 

where ^2(0 j 


13, In the period L < t < 4? there are no births due to the 
original N children, since the survivors of this group have passed 
reproductive age. We may write then : 

B{f) — I B(f -- x)<f){x)du -- I B{u)^{t ~ u)du, 

h h 


as before, because the children born at time t are all born to mothers 
themselves born from time I to time i I, who are now aged 
t — I to 1. 

We may write, then : 


B[t) ^ I B{u)(l){t — u)du + ) *"* 


i: 


where 


t — I < 31, since t < 4L 


Inserting under the integral signs the values of B(u) appropriate 
to the periods I to 21 and 21 to 31 respectively, we have : 

B{l) ^ N(Ut) + Mt))- 

14. In the period il < t < L 1, -wa have again ; 

B{t) = j B{t — x)^{x)du = j B{u)4>(t ~ u)du, 
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the ^ps of the mothers of the children born at time t being from 
I to t — I < L. This may be written as : 

l2l i^l rt-l 

B{t) — / B{u)^{t — u)(lu + / B{u)(f>{t ~ u)(lu -f I B{u)<j>{l — u)du 
h hi 

since i — I < L. 

Taking the appropriate value for B{u) under each integral, we 
have : 


>21 rU 

B{t)~ I N (l){u)^{t — u)du + I N{(l){u) -\- (l)^{u))(l){t — u)du + 

h '21 

J A'(^(m) 4 - ^ j ( m ) + (j><^{u))<l>{t — u)(lu, 

.= N / — 'u)du -}- N / fl>i(u)(l>(t — u)dii -f 

h J 2 i 

A-l 

N / (j>2(u)(f>{t — u)duy 

- A^((Ai(o + m + u^)). 

ft~i 

where ~ ~ 

15 . In the period L + I -C t 5 / < L 2/, we have now : 

B{t) I B {1 x)(j){x)du, 


where tlie integral is taken throughout the whole reproductive 
])eriod. When / > L + /, there are survivors of children of the 
original N children who are older than L, the u])y)er limit of the 
reproductive period. Suppose / ~ 15 , L = 50 and t — 70 . Then 
in year 70 there are females of all ages from o to 55, these older ones 
having been born in year 15. In this grouj), then, there are females 
of all reproductive ages from 15 to 50. 

B{t) is now written as : 


.r- / 

/ B{u) 4 >{t — u)du, 

h - L 


where t — x u. 
This is written as : 



since t — L '> I and t — L <i 2/, and t — I > L, and t -- I < AL 
We have, then, inserting the appropriate values of B{u) under 
the various integrals : 

VOL. cm. PART I. 


D 
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.2/ rU 

B{t) = / N(j>{u)<f>{t — u)du + I N(<p{u) + ■" + 

h - L A>/ 

f + ^l(w) + + 

hi 

ri- I 

I N((f)^(u) + 

:= N I ' (j){u)(l>{t — u)du + A' / (f>j^(u)(j>{t “ + 

't-L ^21 

.t-l 

N / 

'•M 

— A (0i(/) 4- (/>2(0 + </>3(0)> 
where ^ ~ 

h- L 


16. When we consider 


0i(/) — f <j>{u)(f>{t — 'u)dw 
h- L 

we observe that it is the same as which is 

rl-l 

1 <f>{n)<j>[t — 

for values of / > Z + L Por now 

(l)^(i) = r " ^{u)4>{l — n)du -f 

h h-L 

.t-l 

j (f){'u)<j>{t — u)du 

since t — L ^ I and t — ^ > L. 

But, when ranges from Ltot — (j>{u) 0, and when u ranges 

from / to — L, (j>{t — u) = 0 since t — u > L, Thus (f>y[l) for 

t L I IS • 

I ' — u)du = ^i(0- 

h - L 


Therefore, B(t) may be written as A4^i(0 + ^2(0 + ^3(0)> 

L I <Z t 5 ?. 

17. In the period L I <C^l <i t <. L 2/, we have similarly : 
B{t) N{(f>j^{i) + <^ 2(0 + ^ 3(0 + ^4(0)j 

.t-l 

^4(0 = ; '^) du . 

hi 


where 
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We can go on in this way, writing down the expression for B{t) 
for different values of t. The result generally may be written : 

Bit) = Nm + + uf) + ut) + • • ■), 

.t-i 

where ^/t(0 “ | - 3 

ul 

for n > 2, 

= I -- ii)du. 

In this expression for B[i) it is to be understood that the ^’s which 
enter on the right hand side are zero for certain ranges of values of t. 
Thus (^(0 if^ zero for t > L, ^^{t) is zero for t < 21 and t > 2L, 
is zero for f < 3/ and t > 3/v, and so on. 

18. If <f)(f) is such a function that <f>{l) -= 0 and <;^(L) — 0, B{t) is 
continuous, since ™ 0 for t (n + 1)/, etc. 

On the other hand, there are discontinuities in the derivatives of 
B{t). For instance, B'{t) is discontinuous for t = L unless <f>'{L) — 0. 
Again, 

-1- /) (L) + / + I — u)du 

and 

-f 1) = cf,'(l)<j>'(L) -f jf -f I — u)du. 

These are not ecpial unless either </>'(/) or is zero. Thus the third 
derivative of B(t) is not continuous at t = L ^ 1. The function 
B{t) takes different forms appropriate to particular ranges of values 
of (. 

19. We may consider the functions derived from 

whieli is defined as I — u)du, can be written as 

hi 

1 1 - 21 

I - x)(f){x)du, when ^ — u is replaced by x. 

h 

Generally, 

ft — l 

<f>u(^) = </>,.- 1 {u)<f>it — U)du = / _ 1 (^ — x)<j>(x)dx. 

• 7ii h 

Also 

^3(0 == / “■ 

Ju hi ^21 
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This is a double integral which corresponds to the volume of a solid 
figure standing on a triangular base in the plane of 0w. The sides 
of the triangle are the lines whose equations are d 21, u = t — I, 
u ^ I z= 0, This volume, and therefore the integral, may be 
represented by 

/ / (f)(t — u)(f>{u — b)(hi. 

■^21 ^ - f i 

If we put u ^ 0 + we may write this as : 

,1-21 ft-O-l 

/ ^^(())d0 / — 6 — v)dv. 

^21 h 


But this is 


-- 0)f/e. 


Thus may be written as : 


,t~2l 

4>i(n)(f>i(t - u)(h 

J 2 I 


20. Generally 


- u)(lu = 
Ull 

it-l 


I (j){t — u)du f ^n -2 ~~ 

'nl •' Vis'll 


where this integral corresponds to the volume of a solid figure 
standing on a triangular base in the Ow plane, whiich is defined by 
the lines 0 ~ 91 — • 1/, u ~ t — I, u — / — 0. The integral may 
therefore be written as : 


,t~2l 

I 

J H - 11 


— ii)<f){u -- Q)du. 


Or, putting u -- 0 + v, we have : 


^n-.2 


which may also be written : 


Again, 


“ y)4>i{u)du. 


,1^21 

/ — U)du 
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may be written as : 

rt— 21 ru — 

/ — u)du 1 <j),^^^{d)(j){u ~ Q)dO, 

' 71^21 

which corresponds to the volume of a solid figure standing on a 
triangular base in the Ou plane, given by the lines G = n — 2/, 
u ^ t — I, u — I 0. This volume may be written as : 

rt—Zl rl~2l 

I I — u)^{u — d)du. 

Keplacing u by G + v, this becomes 

I — 0 — v)dv, 

Ju~2l h 


which is 




This may be written as 

rt~ II — 2l 


i — u)<j>2(u)(lu. 

We have, generally 

,1 — 1 1 1 -f fit 

— 'U)du 

•'III ' n — si 


I 


(/>;,_ i ; 1 (t U)(j),(u)dU. 


.V T 1/ 


21. Tliere arc siinple connections between the semi-invariants of 
the various ^ functions. The semi-invariants are defined by the 
relation 


<^,.r i Aj;ij f A3..,- } . . , 


X ^ X 

^0 + d- •^29! d" 


^ 2 ! ^ 


where stands for the sum of the ??th powers of the varialdes. 
Let us call 


fl 1/ ■' I 




then s^ 


Rq. 

Let us consider 


00 
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.2 




Sno + ' 


«22! “ *^”331 

nTi/v 


/*n+>y> / 

- L 

Jn-X-M \ 


/n + lL tr 

/ <l>n(t)eMdt = I 

^71 + 1 / Ai 


n + 1/ 

« 


^n(0{^ + + 

t-l 


Y + - 3 , 


/t — / * 

e^‘^dt / (/>rt _ 1 in)<l>{f — 'u)du. 

+11 Ki 



This double integral corresponds to the volume of a solid standing 
on a base in the (tu) plane bounded by tlie lines u ~ nl, u -- nL, 
U z=t — A u~t — L, because .. j (u) has values for 11 ranging from 
nl to nL, and — u) has values for t ~ u ranging from I to L, and 
t ranges from to nT~iL. 

So the integral may be written 


/ (f>a-i(n)du f e/^(/>(/ — u)d/. 
hil 'u + / 

Write t — u ~ v, then the integral becomes : 

f ' - 1 (n)du f ' ''>(f){v)d>v 

'nl h 

.Kj J / 


Each of these integrals may be expressed in a form involving 
semi-invariants as above, where we had : 


; :r ^ A - 4 ; P ^ 

.s,,/’" ‘ ”“2t + ’"’-M + I 

Ai i " 1 / 


Thus we get 


A„,.t 4- 4- A„,yj 4- - • . 


.T® ar* 

A,),;r 4' '^oav'i "f' • ' * 


(^n- ]•! -f- 4" (^-w - 1-2 "I" ^'02)>)J ^ C'^-M “ I'S ‘^•03 );jj , 

™ '^n - l* 0'‘^00 

Equating terms in x we have .s*;,q == s,i_ ~ ip + \p 

for p ^ 1, 2, 3, . . . 

Since = Rq, we have immediately 6 ’„o — 7^' V, for values of 
n ™ 1, 2, 3, . . . and X,,p n + IXo^,, for values of n ^ 1, 2, 3, . . . 
and values of p = 1, 2, 3, . . . 

Jf we refer to the semi-invariants of as Xj, Xg, X 3 , . . . instead 
of Xqi, X 02 , X 03 , ... we may write Xnp ™ n -j- IX^,. Thus the average 
of <l)n(t) is X^i = (n + l)Xi = (n -f 1) X average of <l)(t). 
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The standard deviation of is : 

\/X/i 2 ” + 1 X standard deviation of <f>[t). 

The Pi (in Pearson’s notation) of ^n{i) is : 


2 

\ 3 


1^ 

71 + i 


X Pi of ^(/). 


The 6*2 ^ (^^1 Pearson’s notation) of (f>JJ) is : 

Thus, with increasing n, the distribution becomes more and 
more nearly normal. 

If we call the average? and standard deviation of m and o 
respectively, we can say, for large values of n : 


jr^ n t 1 (t — n \ 1 w)* 

^ n+'ia* approximately. 

v2:TVn-rl.CT 

22. For large values of I, B(/) X^n(/), includes a limited number 

of the (f) functions. The earlier functions do not contribute. 
Suppose (n f l)L > (n -f r + 2)/ > ^ > nL > (>? + r + 1)/, then 
B(/) -x" A((/j,i(/) -f , j(/) . . . (f),i ^ r(t)). 

Further, the terms of this series derived from some of the <f) 
functions are very small, owing to the fact tluit the ordinates of a 
normal curve quickly l)ecome very small when the abscissa is 
removed from the average by a few multiples of the standard 
deviation. Suy^pose we take account only of those values of (f),^.,s(() 
in the expression for B{t) for which 


/ n -f .V + \ m 

A < < A, 

V n -|- tS‘ 1 • cf 

where A is to be given a value such as 3 or 4. 

This would mean that values of .s* would be included for which 


(/ — n -|- 6 - + Ba)“ < -f s + l)a 2 . 


This gives : 


7}i in \ m 


t , t 

II -f- ^ d" 1 ^ \ 

m m \ !)(' 

XV. 


where we are assuming that — is small compared with ^if X— 3, 

m 


cj ~ 6 , m = 30, t = 2,000 then 


^2 

'tn 


: 10-8]. 
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Thus we are reasonably entitled to write, when t is large, 


S T? n + .9 + 1 , 

s = 0 V^TT Vm + S + 1 • O' 


^ P w 4- s f 1 , 

N Q ^ -1 . - 1 

5^.s^V27r V'H-f +l .a 


(t~n + 

s +■ l?w)® 

• (n + A- 

+ 1)<T» 


744 wV 

4+4 

4 ■ 


^4- 5, 4- 1 


/ Xct / / 


iti in V »i 


, Xa / 


I I -I , /VU 

n 4 ^»2 "t- ^ ~~ ■■■' \/ 

^ in in \ 


If we put n 4 4 1 ~1“ 7- 


we may write : 

4^:?V 

m 

B{() = N S 




“ ( ~ f y)a= 
\ fa f 


4 - q . (7 


Since q numerically is less than yj—, it is small compared with 

t >4(72 

(We have already neglected com})ared with t,) If we 

neglect q compared with in the expression for 7i(/), we have : 

/ I 

' I J? rrl t , \ 

m = S - 


If we call 


we have : 




a If 


B{t) = N S 


Aa \ni\^ 2 tz . a 


We have then : 


».->dtoV2;r.a 


The term under the summation sign represents the addition of a 
number of ordinates of a normal curve spaced at equal intervals, 

multiplied by -, where a is the standard deviation (ri moves from 

Of. 



1940] 


Population Mathematics — I 


73 


— Xa to Xa by unit changes). This total is equivalent to the total 
area of this normal curve, which is unity. 

Thus we get, for large values of t. 


^ /? m 

B(/) iV approximately. 

The birth function becomes, when t is large, the same as the 
exponential function : 

— e 

VI 

. . , N N 

If this is written then mr^ — log Rq. (If Rq= I, B(t) -> 

when t is large.) 

23. It is useful at this stage to give an illustration of the develop- 
ment of the function B{t)^ taking a simple expression for ^(/). The 
expression chosen is 

Here (f)(1) — <f>(L) — 0, and ^(/) is symmetrical about the value 
t = — so that (f)(t) (f)(L + I — t). For the sake of simplicity 


we will call 


L- I 


= {X, so that 


(f)(1) — A sin (x(/ ~ /). 


We have : 


rt~l 

(f)-^(t) =r. sin [x(u — J) . sin [i(( — u l)du 


A^ 

2pL 


(sin [x(/ — 2/) — (x(/ — 21) cos ii(t — 21)). 


This may be written : 


M) = - 0 ). 

And 

But _ i) = — — 1), 

therefore - 2l),j>{l - 1). 

24. We can obtain a similar expression for <j>^(t) and, by induction, 
for 

D 2 
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We have, eventually : 

We can also show that 

J 9^, 1 A 2 

^«( 0 =- • - 1 (< - 0 - ~ 2 (* ~ 2 /). 

<^ 2 ( 0 » ^ 3 ( 0 j be obtained easily from <^(/), etc. 

25. Let us consider the special case when A 
With this value of .4, we have : 

j (f>{x)dx = I gsin \x{x — l)dx — 1. 

In this case, then, Rq, the net-reproduction ratio, is unity. If we 
take N = 10,000 and compute the values of B{t) for each year from 
t = 15, we get the results below, assuming I ™ 15, L == 51. 


Table I 

26. Number of Births each year starting with io,ooo female children 
born m year 0, Net reproduction ratio is unity 


Year (/.) 

m 

Year (t) 

m 

Year (<) 

/>('.) 

Year (0 

BO) 

15 

0 

39 

394 

63 

339 

87 

272 

16 

38 

40 

380 

64 

347 

88 

273 

17 

76 

41 

364 

65 

353 

89 

274 

18 

113 

42 

346 

66 

357 

90 

278 

19 

149 

43 

327 

67 

359 

91 

281 

20 

184 

44 

307 

68 

360 

92 

285 

21 

218 

45 

287 

69 

358 

93 

288 

22 

250 

46 

265 

70 

355 

94 

292 

23 

280 ' 

47 

244 

71 

351 

95 

297 

24 

308 

48 

222 

72 

345 

96 

301 

25 

334 

49 

200 

73 

339 

! 97 

306 

26 

357 

50 

178 

74 

333 

I 98 

309 

27 

378 

51 

157 

75 

325 

99 

313 

28 

395 

52 

174 

76 

318 

100 

317 

29 

410 

53 

191 

77 

311 

101 

319 

30 

421 

54 

209 

78 

304 

102 

321 

31 

430 

55 

226 

79 

297 

103 

322 

32 

435 

56 

243 

80 

291 

104 

321 

33 

437 

57 

260 

1 81 

286 

105 

321 

34 

436 

58 

276 

82 

281 

106 

321 

35 

433 

59 

291 

83 

278 

107 

320 

36 

426 

60 

304 

84 

275 

. 108 

318 

37 

418 

61 

318 

85 

274 

100 

315 

38 

407 

62 

329 

86 

273 

no 

313 







111 

310 
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27 . We note that the number of births rkes to a maximum of 
437 in year 33, declines to 157 in year 51, rises again to a new 
maximum, 360, in year 68, declines to 272 in year 87, rises again to 
322 in year 103. The intervals between the maxima are both 35 
years. The interval between the minima is 36 years. 

There is some evidence of a periodic movement in the annual 
number of births, and there is some evidence that the annual number 
of births is tending to a constant value, about 300. We note that 
since <f){t) is symmetrical, and I = 15 , L ™ 51 , the average of 

is 33 years. In para. 22 we saw that when Rq 1, B{f) -> — . In 

our case this is 


10,000 

33 


303 . 


Chapter 11 

28 . Some stress was laid on tlie fact that the l)irth function, 
B{t), was not to be represented by tlie same single function of t at 
all stages of its development. But, on the other liand, we saw that 
if and are both zero, the function is certainly continuous. 
With increasing complexity of the successive expressions for B{i), 
we get greater smoothness than at the beginning. We saw in 
para. 18 that at t -- L - /, there is discontinuity of tlie third 
derivative of B{i). 

29 . It is therefore worth while to examine the possibility of the 
approximate rejjresentation of B{t) throughout its range by means 
of a single function: We can obtain, in a simple manner, such a 
function. 

We saw in para. 15 that for values of t > L -f- /, the equation 
B[t) = - ,r)<^(,r) 

’'I 

held good. 

Let us now assume that, in this equation, the same function B{t) is 
substituted in both places where B{t) enters. We Tenow that this is 
an incorrect assumption, but we hope to derive a solution of the 
equation which will be approximately correct. 

The exponential function is suggested by the conclusion of 
para. 22. 

30 . We can see at once that a function of the form B(t) ™ SQnC^»\ 
where the summation refers to n, will satisfy the equation under 
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certain conditions. Substituting this value of B{t) in the equation 
we get 

h h 

This equation is therefore satisfied so long as 

f e -^»^<f>(x)dx ~ 1, 

for each value of 

We may say, then, for all values of /, B{t) = SQnC^'*', where the 
values of fn are obtained from the equation 


[ e ^^<f>{x)dx — 1. 

h 


Theoretically, there is an infinite number of values of f„. 

31. There is only one real value of r which satisfies this equation. 
For, supposing r to be real^ if we call 


then 


/(r) = e ’■^(l>{x)dx, 

fL 

— j e ^^.rxl>{x)dx. 


df 

dr 


Now, <f){x) is a positive function of x, zero at I and L, c ' " is positive, 

ir 

and X is positive, therefore ^ is negative throughout the whole, range 

of possible real values of r. Therefore the equation /(/ ) 1 can only 

have one real solution. Call this r^. 

32. Further, this real solution has its sign determined by the size 
of Rq. We defined 


Ro = J 4>{x)dx, 


When is positive, e is less than unity for all values of x from 
I to Lf therefore 

I e ^ ^'>^(j>(x)dx, 


which is equal to unity gives 


fi' 

I <f)(x)dx 

h 


> 1— 2.e., 7i?o > 1. 
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Similarly, when Tq is negative, e is greater than unity for all 
values of x in the range of integration, and 


j (f)(x)dx < 1 — i,e., J^o < ^ • 


When Tq ™ 0, we have, of course, 

becomes 


/ <f>(x)dx ~ 1, 

h 


and i?Q “ 1. 

Thus, the real value of Tq is such that Tq % 0 according as ^ 1 . 

33. We can also deduce something respecting the complex roots 
of the equation 

J: e~ ^'^(f>{x)dx ~ 1. 

Let us suppose a complex root is u + iv. Then we have 


j e cos vx . (I>{x)dx ~ 1, j i 


sin vx . 6(x)dx == 0. 


It follows that u — iv is also a complex root. Since cos vx is 
less than -\- 1, and since 

e~^^^(l>{x)dx = 1 , 


we must have for each value of x in the range of inte- 

gration. Thence ii < Tq. 

Thus the real j)art of every complex root is less than Tq. In 
particular, if Rq < 1 and Vq < 0, then all the u’s are necessarily 
negative. 

34. It follows that B(t) — 

+ ^^’(?/iC”«^(cos vj + i sin v,J) 

+ SeM(Cn cos vJ + sin Vnt)y 
tends to when t oo . 

Relatively when > I and Tq > 0, and absolutely when ^ 1 
the periodic terms in B(t) are damped down with increasing t. Thus, 
the birth function B(t) tends to become merely an exponential growth 
function with a rate of increase since if B{t) ~ 

B'(t) 
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35. In the foregoing, we have pointed out the approximate 
nature of the function B{t) when it is expressed as a series of ex- 
ponentials. This was a consequence of the earlier development of 
the birth function from a simple hypothesis of a number of female 
children, all born at the same time, as the foundation of the subse- 
quent population. But, even though we modified the original 
assumption and based our population development on a population 
with females of different ages, the exponential solution must still be 
regarded as approximate, though it may be a reasonable approxima- 
tion. For, the more complex basis may be regarded as an aggregate 
of a numl)er of female children born at different times, and the 
essential character of the development of each set of births from the 
simpler hypothesis still holds. And this gives a birth function which 
is not represented by the same expression at all stages of its develop- 
ment. On the other hand, it is likely that the degree of approxima- 
tion will be close, especially for larger values of t. The procedure in 
paras. 30 to 34 still holds in the more general case. 

36. We may derive a formula for finding in the following 
somewhat indirect manner. 

We assume B{t) --- where the r’s satisfy 




1 , 


throughout the whole range of values of /. 
Let us consider th(i integral 

(L-Vl 


where is a 
This is : 

fL + l 


c^alue of r. 


h 


S'Qn 


— r^n L I ^ — Tr/d 

n in 


where /S' relates to the summation of r/, omitting m. 
Now consider the integral 

^ j B{1 ~ x)(j){x)(lx^ e ~ — 


QmLj 




This integral corresponds to a volume standing on a triangular 
base in the tx plane bounded by the lines x x = t — l, t = L ~\- L 
This volume may be written as : 
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e^n-rm^dt \dx 


S’Qn e-r.r^(x). 


g^n — ^ — p^n — x 1 


. dx -j- 


Qmj e . (L ~ x)dx 


ijn ^ / Pj 


e ^*^^^{x)dx — j e “ ^»^^(j>(x)dx ) + 


Q^L J «- v^(x)flaj — Qmj^ xe~’'">^<f>{x)dx 


r~V“ ~ ^ ‘-~ ’■"') + QmL — Qm j xe- ’■«>^<f>{x)dx, 

' n • Jii Jj 


~ ^r‘^(I)(x)dx ~ 1 and 


j e-v^(x)da: 


L l / 1 1 I 


B{i — x)(f>(x)dx j c ~ ^fn^dt 


Hence 


B{f)e-^>ntdt‘ 


{1+ l I L 

/ B(t)e - — Qfn I xe - ^mX(/)(x)dx. 

h h 


I ( I B{t — x)(j>(x)dxje- ^»^^dt. 

7L • 

■ xe — ^in^(j)(x)dx 


37. This is substantially the formula given by Lotka in “ The 
Progeny of a Population Element,” American Journal of Hygiene, 
VIII, No, 6, 1928, p. 891, and quoted from Hertz, Math, Ann,, 
Yol. 65, p. 85. 

Since 


B{t) -- J B{t — x)(j)(x)dx, 


this formula may be written : 

j B(t)e~‘ f 


B(t — x)<j>{x)dx\e “ ^^^dt 


21 

fL 

I xe’^'^”^^f{x)dx 
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38. The value of Qf^ may therefore be obtained from a knowledge 
of the values of B(t) in the range t ~ I to t ~ L L 

For example, let us take the case of a population started with N 
female children, all born at time 0, the case which was considered 
in Chapter I. 

We must assume that, in this special range of t from Z to X + I, 
although B(t) is not exactly represented by the agreement 

between the various expressions for B{t) in this range and the 
exponential series is sufficiently close for us to get correct values 
of Q„^, or at any rate, that the integrals will be the same, whether 
we use for B(t) the exponential series or the functions previously 
developed in Chapter I. 

The numerator in the formula for may be written : 

r2l r L -\r I / cl \ 

I B{t)e~'^^^di I ( I B(u)(f)(t — u)du\e~^'^Ulty 
h hi ^h-L / 

replacing f — a? by in the second integral. 

Now, in the second integral we have : 
rl 

B{u)</>(1 — u)duy 

t-L 

where t may have a value from 21 to L I, But w ranges from 
t — L to ly and if ^ < X, this means that u ranges from negative 
values through 0 to 1. But in such a range B(u) is zero, except when 
u — Oy where B(0) = N. Thus for any value of t in the range 

2/ to Ly 

I B(u)(f){t — u)du = N(/>(t). 

h-L 

And, for values of t from L to L ly 

I B(u)<j){l — u)du 


is an integral with u ranging from a positive value of t less than 
I to ly and in this range B(u) = 0. Consequently, this part of the 
integral is zero. Thus, 

a 

B{u)<l){t — u)du = N<f>{t)y for 21 <t < L 

~ 0, foT L < t < L -j- 1. 

< ^ < 2/, B{t) ~ N(l)(t)y as we saw earlier. 


t- L 


Also, in the range 
(para. 9). 

Hence, the numerator of the expression for is 

f 2 l fL 

I N(l){t)e- I N<j>(t)e-^»*^dt 
h hi 
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|%(0e 


'^mfdt ~ N, 


Thus, in our special case : 


I xe~^t»^(f){x)dx 


39. Let us now consider the special illustration given in Chapter I, 
where 

<j>(x) = I sin (x(x -1), (X = 

The equation for finding the value of r is 

jf e ~ sin g(.r — l)dx = 1 . 

This gives 


rl -q_ (X rL 2|^1 -|- --- j. 

The real value of t is zero, since ~ 1 (see para. 25). 
Corresponding to this value of r, the denominator in 

jf becomes ^ x sin |jl( 2‘ — /)d:r ~ 

We took Z 15, L — 51, xY = 10,000, so we get : 

Qo = = 30303 . 

Thus, corresponding to the real root, we have, in the exponential 
expression for B{t), a constant term 303-03 to which B{t) tends as 
t increases in value. 

In para. 27 we suggested that B{t) was tending to a constant 
value about 300. 

40. Now let us consider the complex roots of 

e-r;4.^,-rX^2(l + ^“). 

Write r ~ u + iv, (We know that the real part of a complex 
root will be negative, since Rq— 1.) 

We get : 

cos vl + cos vL — 2^1 + — 2 — ) 

4wi’ 

sin vl + sin vL ~ - v 

41. The problem of finding values of u and v which will satisfy 
these equations presents difficulties. In practice the solutions are 
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obtained by successive approximations. We observe that while the 
various sines and cosines in the equations are numerically less than 
unity, V might assume large values, and, to correspond with large 
values on the right hand side of the first equation due to the term 

2 , we should have large values for and Tlius we might 

g, 

anticipate large values of v being associated with not so large values 
of u. If we assume, for the moment, that would be more impor- 
tant than (we are thinking oi L I 15), we can write, 

approximately, 

cos vL 2 (l + ) 


sin vL — 4—^ 

g“ 

2u 

from which we obtain, (approximately), tan vL — - assuming 

for the moment thatr**^ is much greater than and that - v> is much 

g“ 

greater, than 1. — —r io our illustration^. Thus vL will lie 


between 2nn -f- and 2nn -f tt, since sin vL is ])osilive and cos vL 
is negative, from our approximate formulae. We then liave, 
assuming that - is small, vL ~ 2niz + tt -- 0, where 0 is 

approximately 


Hence 


puL 


2v 


2 , approximately, 


and this gives 


uL — log,. 2 + 2 logf (2n + 1) (^1 — j approximately. 


With hints derived from such considerations as these we are 
enabled to get approximations to the values of u and v, and then, 
fairly quickly, obtain the necessary solutions. 

42. Theoretically there is an infinite number of solutions of these 
equations, but we have confined ourselves to the computation of 
three solutions, which suffice for our illustration. 

We get : 

u == 0-031407, V =- 0-17607 
0-061442, v = 0-29711 
u = 0-076644, V = 0-42445. 
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43. In order to complete the solution, we need to find the values 
of the coefficients These involve 


xe ^■^^{x)dx. 


This may be obtained from 




where 

But 




in our present case. Thus 

From this we obtain : 

fi + Q + • :!2 = - -I' 


""dr 

But, when we substitute in f{r) the values of v appropriate to our 
problem f{r) 1. We tluis get : 


- tl 4 - Ic - rh 4 . 

.L i ^ 2 

I a-e-^'4,(.4 = ; -, 2 --- 

k) 


ill our present case. 


When r ~ 0, this becomes a result which we antici})a 


in para. 39. 

44. For the case of a complex root, r 

N 


u f- ?!?, liave : 




where 
Thus 
2{a + ib) ( 1 + 


a + ib' 

a + ib -- I xe~ (l)(x)dx. 
h 


2iuv\ 

j 


cos vl + cos vL 


— iQe^'hm vl + sin vL) — 4 
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We obtain these equations for a and b : 


4tt-^ — -f- 


cos vl 4 - cos vL 


• 4:V 

— j ~ sin vl + ~ ^2- 


For purposes of computation it is simpler to leave these equations 
in the present form, in which it is an easy matter to insert the values 
of the various functions of u and v, some of which have already been 
obtained during the process of solving the equations for u and v. 

45. We mentioned in para. 33 that the complex roots of the 
equation for r occurred in pairs. The value of Q,n appropriate to the 
N 

value r ~ — u — iv is — ^ . We shall have from the two roots 

a — 

the following terms in the exj)ression B{t) — 

N ' N 

— e ~ *'^(cos v( + i sin vt) f e ~ ^'^(cos vf — i sin vt). 

(i “■}“ '1 0 a i 0 

This is the same as 

2A^ 

e ~ (a cos vt + 6 sin I?/) 

a- + 6- 

2iVV “ 

= cos {vl + a), 


where tan a 

a 

46. We observed in para. 41 that with increasing size of u and Vy 
vL -> (2n +1)71 and uL increases with log {27i -f 1). 

In the equations for a and 6, we have, when u and v are large, 

/»i2 


since cos (vL) — 1 


— 25 -9 ~ sin vL -> 0 


i.e.y a-^ Ly and h -> 0, so V -f 5- -> L. 

Thus the term corres])onding to conjugate complex roots in the 
expression for B{() tends with large values of u and v to become 


' cos {vt 


The point of interest is that this part of the expression for B{t) 
only tends to disappear in the course of time on account of the 
exponential term. The constant in the expression does not ultimately 
become small. 

47. We are now^ in a position to find the contributions to B(t) 
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given by the complex roots for which the values of u and v have been 
given in para. 42. In the table below there are shown the results of 
the calculations. Here N ~~ 10,000. 


Values of u 

i 

I Values of v 

Viihus of a 

Valu(?s of /> 

Values of 

Values of a \ 

Values of 
LCV 


0031407 

0-17607 

38-157 

- 14-113 

40-683 

20°17'-88 

491-61 

0-061442 

0-29711 

50-072 

~ 2-973 

50-160 

3“23'-85 

398-73 

0-076644 

0-42445 

52-245 

- 5-796 

52-565 

6^"19'-8 

380-48 


The periodicities indicated by the various values of v are, for 
-IT' 0-17607, 35*68 years, for 2? = 0-29711, 21-15 yt'ars, and for 
V = 0-42445, 14-80 years. The dominant period, owing to the 
smaller value of u is 35*68 years. We observed previously, para. 27, 
that in the development of B{t) there appeared to be a periodicity 
of 35 to 36 years. 

48. The values of the terms in the expression for B(() contributed 
by the three pairs of complex roots of the equation for r were com- 
puted for the range / = 66 to / = 111 for comparison with the values 
obtained previously and given in para. 26 (Table 11). 

49. It is seen that the exponential expression for B(t) agrees with 

the straightforward development of the birth function in this range, 
the differences being due to the exponential terms which are not 
in(jluded, but which would contribute very little, except possibly to 
the first part of our range, and to errors arising on account of the 
figures being taken to the nearest whole number. This illustration 
demonstrates the power of the expression B(f) ~ to represent 

the birth function, even though this function theoretically cannot 
])roperly be represented by the same expression at all stages of time. 

We may, however, regard the exponential expansion as some- 
thing in the nature of a smoothing function, just as a logarithmic 
function may be regarded for practical purposes as a smoothing 
function which rounds off the corners of a particular polygon, 
“ practical purposes ” being determined by the degree of accuracy 
required. 

50. Finally, if we assume that the function B(() may be expressed 
in the form 


iV , o 2iV 
, 4 - aN • 


L + I _j_ '^2 

” 2 


c cos (vt + a). 


2N 


we see that ultimately it tends to a constant value 

It is a simple matter to compute, in our particular case, at what 
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Table II 


Values of 


2N 


V + P 
B{t) ™ B 


e ~ cos (vt -f a) and aff roximations to 
2N 


V -j- 


e ■” cos (?^/ -f a) 


\"alu('s 
of t 

n = 0-O3140' 
V ■-= ()-17(>()7 

( u ^ 0*0ai442 
V U-297J1 

u ()-07Gr)44 
?' = U-42445 

m 

[acldingSO.'J'O] 

Valu(‘S of 0(1) 
(para. 2t;) 

Differ- 

ence 

66 

+ 514 

-■1- 4-7 

- - 2-4 

357 

357 

0 

67 

-f 54-9 

4 2-9 

2-2 

359 

359 

0 

68 

4- 56-4 

4 1*0 

- 1*6 

359 

360 

J 

69 

4 56-2 

- 0*8 

- 0-8 

358 

358 

0 

70 

4 54-1 

- 2-3 

- 00 

355 

355 

0 

71 

4 50-6 

3-4 

4 0-6 

351 

351 

0 

72 

4 45-8 

- 41 

4 M 

346 

345 

-f 1 

73 

4 39-8 

- 4-4 

4 1*3 

340 

339 

+ 1 

74 

4 32*9 

- 4-2 

4 1*3 

333 

333 

0 

75 

4 25-5 

3*7 

4 1*0 

326 

325 

4 1 

76 

4 17-7 

- 30 

4 0 7 

318 

318 

0 

77 

4 9*8 

- 2*1 

4 0-2 

311 

311 , 

0 

78 

4 2-1 

- M 

- 0-2 

304 

304 

0 

79 

- 5-2 

~ 0-1 

- 0-5 

297 

297 1 

0 

80 

- 11-9 

4 0-8 

- 0-7 

291 

291 

0 

81 

- 17'8 

4 1*5 

— 0-8 

286 

286 

0 

82 

- 22-8 

4 2-0 

- 0-7 

281 

281 

0 

83 

- 26-8 

4 2-2 

-- 0*5 

1 278 

278 

0 

84 

- 29'7 

4 2*3 

- 0-2 

275 

275 

0 

85 

- 31-5 

4 2-1 

1 4 0-0 

274 

274 

0 

86 

- 32*3 

4 1*8 

j - 1 - 0-2 

1 273 

273 

0 

87 

- 32 0 

4 1*4 

4 0-3 

1 273 

272 

4 1 

88 

-- 30-7 

4 0-9 

! 0-4 

274 

273 

4- 1 

89 

- 28-5 

4 0-3 

4 0-4 

275 

274 

■f 1 

90 

— 25-6 

- 0-1 

H- 0-3 

278 

278 

0 

91 

i - 25-1 

- 0-6 

-i- 0*2 

280 

281 

- 1 

92 

; - 181 

- 0-9 

4 0-0 

284 

285 

- 1 

93 

1 - 13-9 

- M 

- 01 

288 

288 

0 

94 

- 9-4 

- 1-2 

- 0-2 

292 

292 

0 

95 

- 4-9 

~ 1-2 

- 0-2 

297 

297 

0 

96 

- 0-5 

- 10 

0-2 

301 

301 

0 

97 

4 3-6 

- 0‘8 

- 0-2 

306 

306 

0 

98 

4 7*4 

- 0*6 

- 01 

310 

309 

4 1 

99 

4 10*6 

- 0-3 

- 0-0 

313 

313 

0 

100 

4 13-4 

- O'l 

4 0-0 

316 

317 

- 1 

101 

4 15-6 

-f 0-2 

4 01 

319 

319 

0 

102 

4 17*2 

4 0-4 

4 01 

321 

321 

0 

103 

4 18-1 

4 0-5 

4 01 

322 

322 

0 

104 

4 18-4 

4 0*6 

4 0-1 

322 

321 

4- 1 

105 

4 18-2 

4 0-6 

4 01 

322 

321 

4 1 

106 

4 17-4 

4 0-6 

4 0-0 

321 

321 

0 

107 

4 16*1 

4 0-5 

4 00 

320 

320 

0 

108 

4 14-4 

4 0*4 

- 0-0 

318 

318 

0 

109 

4 12*3 

4 0-2 

- 01 

315 

315 

0 

110 

4 100 

4 0*1 

- 01 

313 

313 

0 

111 

4 7-5 

0-0 

~~ 0-1 

310 

310 

0 
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stage the function is within given narrow limits of this value. The 
most important of the periodic 'components is 

491-61e’-o*o3i407^ cos (0-17607/. + 20"17'-88) 

This is less than unity for values of / greater than t^, given by 
0 logio 491-61 - O-013638/o. 

/o - 197. 

Thus, after the laj)se of about 200 years we may feel confident 
that the birth function would oscillate between 303 :j:: 1, the size of 
the oscillations still decreasing with time. 

51. In order to indicate the usefulness of the exponential series 
for J5(/), even in ranges for which the fundamental formula 

B{t) ~ / B{t — x)(j>{x)dx 

h 

does not apply, two more pairs of values of u and v were computed 
and the exponential terms in the range t — 45 to t ~ 65 were 
obtained. 


The additional values of u and v and the derived constants are 
given below. 


\’ullics of V 

V';i Inf'S of r 

Values of a 

Values of l> 

\’^aluos of 

Values of a 

^^^.Iues of 

I'V 

0-085143 

0-54892 

49-3C)2 

- 4-892 

49-604 

5'’39'-59 

403-19 

0-093279 

0-67155 

49-839 

- 1-983 

49-878 i 

1 2^’16'-71 

400-98 


Ill Table ITT the contributions of the hrst five oscillatory 
components of B{t) are shown separately. 

52. The range t ~ 45 to 65 includes the year 51, when a break 
occurs in the smoothness of the original series of values of B{t) given 
in para. 26, due to the cessation of contributions to the births from 
the original group of 10,000 children. The values of B{t) computed 
from the exponential series are practically identical with those com- 
puted directly in the latter part of the range 45 to 65. There is 
considerable divergence at year 51, as might be expected. 

53. We may reasonably conclude that for purposes of computing 
the birth function year by year, it is preferable to use tln^ diri'ct 
method in the initial stages, especially since the functions involved 
are few and fairly simple. In the later stages, it is better to use the 
exponential expansion for B{t), especially as at this stage, only a 
few of the oscillatory components will have any practical importance, 
and at the same time direct computation would involve many 
functions of increasing complexity. 

54. Finally we may say that if a female population is developed 
from N female children all born at time zero, ultimately the birth 
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Table III 


Values of 


_ W 


COS (vt + a) and aj>}noximations to B{t) 


Year 

u = 

()-O31407 

0-17007 

u — 

0-061442 

0-29711 

u = 

0-0 76644 

t ' = 

0-42445 

u = 

0-085143 

V = 

0-64892 

ii — 

0-093279 

i' ~ 

0-67155 

A(0 

raOtiinp 

303-0] 

Yalueh; 
of Bit) 
(para. 
26) 

Diffor- 

eric.e 

45 

- 49-2 

+ 

16-3 

-f 

1 1 -3 

+ 8-3 

4 - 2-4 

292 

' 287 

4 ~ 

5 

46 

- 65-4 

+ 

9-4 

4 - 

7*9 

+ 7-8 

4 - 4-9 

268 

265 

-f 

3 

47 

! - 78-7 

1 + 

2*5 

+ 

3-7 

4 5-3 

4- 4-9 

1 241 

244 


3 

48 

~ 88*7 

— 

3-7 

— 

0-6 

-f- 1-7 

+ 3-0 

I 215 

222 


7 

49 

- 95-3 


91 

1 — 

4-2 

- 1-8 

1 4 - 0-2 

j 193 

200 

.... 

7 

50 

- 98-6 


130 

— 

6-5 

- 4*3 

— 2-2 

' 178 

178 


0 

51 

- 98-7 

_ 

15-3 

— 

74 

1 - 5*0 

- 3-3 

1 173 

157 

4 16 

52 

- 98-5 

— 

16-0 


6-9 

- 4*7 

- 2-9 

174 

174 


0 

53 

- 89-9 

— 

15-3 

_ 

5-3 

- 3-1 

1 - 1-4 

188 

191 


3 

54 

- 81-9 


13-3 

— 

31 

-- 1-0 

-f 0-5 

204 

209 


5 

55 

- 71-5 

— 

10-4 

— 

0*6 

f M 

+ 1-8 

223 

226 

— 

3 

56 

-- 59-6 

_ 

7-0 

4 - 

1-6 

4 - 2-6 

4 _ 2-2 

243 

243 


0 

57 

- 49-7 


34 

4 - 

3-3 

4 - 3 4 

4 - 1-6 

261 

260 

-f 

1 

58 

~ 331 

4 " 

0-2 

+ 

41 

. 4- 2-7 

+ 0-5 

277 

276 

4 

1 

59 

19-3 

-f 

3-2 

+ 

4-1 

4- 1*6 

™ 0-6 

292 

291 

4 - 

1 

60 

- 5-7 

-f 

5-7 

4- 

3*5 

4 - 0-2 

- 1-3 

305 

304 

4 - 

1 

61 

-f 7-2 

4- 

74 

4“ 

2-3 

- 1-0 

__ 1-3 

318 ‘ 

318 


0 

62 

-f 191 

4 - 

8-2 

4- 

0-9 

- 1-7 

— 0-8 

329 

329 


0 

63 

-f- 29-6 

+ 

8-3 

— 

0 4 

- 1-9 

- 0-1 

339 

339 


0 

64 

-f 38-7 

-f 

7-6 

— 

1-5 

- 1-5 

-f 0*6 

347 

347 


0 

65 

+ 45-9 

4 - 

6 4 

— 

2*2 

- 0-7 

-f 0-9 

353 

353 


0 


function is given by B(t) == where Tq is the real value of r 

satisfying the equation 

j e~^^<l>(x)dx — 1, 

h. 

and where 


Qq - 


N 


j xe ^o^(f>(x)dx 

h 


The sign of depends on 7 ?q, the net-reproduction ratio. If 
^ Ij then fo is ^ 0. 


In particular if = 1 and Tq — 0, the birth function becomes 
constant ultimately and equal to 


N 



Grateful acknowledgement is made to the pioneering work of 
Dr. A. J. Lotka. 
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Appendix 

An example of a Net-Fertility Schedule 

The following table gives the net-fertility schedule for the 
Netherlands for 1935. The table is taken from Communication 
No. 2, Jan. 1937, Population Statistics of the Central Bureau of 
Statistics of the Netherlands. 

The table gives the values of 1000^(.r) for different values of x. 


Afff} ]5 10 17 18 19 20 21 22 2:5 24 25 20 

10(H) 0-27 O-Kl :5-o:5 0-95 l,‘5-47 20-12 20-02 '50-41 4:5-29 49-07 50-0:5 G:5-74 

Ap:p 27 28 29 30 31 32 33 :54 35 30 37 38 

1000 01-00 05-75 05-27 03-53 0O-7U 59-03 55-00 50-10 48-03 44-60 40-23 37-77 

39 40 41 42 43 44 45 40 47 48 49 Total 

1000 (/4t) 32-:50 2 7-32 22-32 1 6-20 1 2-06 7-91 4-0 8 2-11 0-8 8 0-3:5 0-28 llOl-SO 


Thus, according to this experience, the chance at birth of a 
female child having a female child at age 25 is 0*05603, and so on. 
the net reproduction ratio is 

f^f{x)dx - M018. 

h 

We note that the distribution ^(.r) is not very unsymmetrical. 


Ref cremes, 

“ The Progeny of a Population Element,'’ by A. J. Lotka, American Journal 
of Hygiene, Aol. \Tll, No. b, Nov. 1928. 

“ The S})rea(l of Generations,'’ by A. J. Lotka, liuvian Biology, Vol. I, No. 
8e);t. 1929. 
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The Mathematical Expectation of the Mean Square Con- 
tingency WHEN THE Attributes are Mutually Independent 


By R. C. Geary 

From the first two terms of the formal expansion in ~ (N being the 

number in the sample), A. A. Tschuprow * surmised that, when the 
two attributes, or variates, A' and Y, are independent, the mathe- 
matical expectation of the mean square contingency is given by 


Ef 


N ~ 1 


0 ) 


where h and I are the numbers of rows and columns, respectively, 
but he added that he had not succeeded in proving it. This was done 
by M. S. Bartlett f some time ago ; as the property is rather interest- 
ing, however, it may lie useful to place a proof from first principles 
on record here. 

Let the number in the ith. row and jth. column of the contingency 
table be and the marginal totals for rows be denoted by rii. and 
for columns n.j so that 

l k 

'Lriij ^ n,. (i = 1,2,..., k ) ; = 7i,j {j =1,2,.. ., /) 

j = 1 i - 1 

i j 

The mean square contingency is given by 


= E Z ( n,;, 
i j 


7li. 71. j 


i 1 


1 

i j ni . 71 . j 


( 2 ) 


that 


If the probabilities of X and Y are, respectively, p^. and p.^, so 


i j 

the mathematical expectation of rq-j will be A^p, . p . j when the attributes 
are independent, and the expectation of is given by 

- 1 | . . ( 3 ) 

i j wy! I i j rii. n.j J 

where E denotes summation to all possible samples of iV = E E n^j. 

i J 

This summation is effected first by keeping the marginal frequencies 
Hi. and n.j constant, and then extending summation to all possible 
marginal frequencies. It is known that 


* Principles of the Mathematical Theory of Correlation (English translation 
by M. Kantorowitsch), p. 112. 

t Proceedings of the Royal Society, Series A, Vol. CLX (1937), p. 280. 
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S' II II 


N\ 


i j «y! n«i.!iiw:.7! 


. (4) 


where S' indicates summation to all ny consistent with the marginal 
frequencies n,-. and n.j. In (3) set 

w./ - 1) + wy 

and, using (4), we find 

- A'! .S'"{.V - 2! [ll 11 ^ (%. - l)(n., - 1) 

V ^ i j fi'i - . ri>,j. -* i j 


+ N -11 M II II 

I J . IV ,j . 


■ ■ (5) 


where /S" denotes suniniation to all (?* ~ 1, 2, . . k) and 
n.j O’ — 1, 2, . . 1). Applying the multinominal theorem for the 

expansion of 

(L Pi.)-'' - (2 p.. - (2 p. = (S p.,.)^'--i = 1 


to (5), 

/i:p,.Sp., i;i:(pi. + p.,.) 

■'2 — E\N — '2 \ •' - 




M ] 

((A'-l!)2 N\N-ll ^ (Nffj 


which reduces to 


Art Y __ 1 ! 


{k-i){i-i) 


It is rather remarkable that this expression is independent of 
the marginal probabilities pj, and p.j. It is known, moreover, that 
when the marginal frequencies are constant and the expected cell 
frequencies not small, the frequency distribution of when 

the attributes are independent, is given approximately by 


11- k ~l - 1 _zN 

constant X 2 : - e ^ 


and the mean value is — This suggests that, in the 

general case, when the marginal frequencies are not too small and 
vary from sample to sample, the frequency distribution of 
when the attributes are independent, may be given approximately by 

H-k-t-l _ £( V -_T) 

constant X 2 ; - e , 8z, 


the coefficient in the exponent being so selected that the first moment 


of 2 ; is 


(k - l)i l 1) 
N-1 
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Note on the Agricultural Position in England and Wales, 

AS compared with the beginning of the War in 1914: 

Although mucli has been done in the way of assisting and encourag- 
ing agriculture in recent years, the beginning of the present war 
finds us with a definitely smaller acreage under cultivation than in 
1914. In that year the arable area in England and Wales was ii 
million acres, whereas in 1939 it was under 9 million acres. The 
reduction has mainly occurred among crops used for feeding live- 
stock, such as barley, oats, turnips, swedes and mangolds, though 
part of the land formerly used for the root crop is now devoted to 
sugar-beet, a crop which has so developed that about one-fourth of 
our sugar requirements are now provided from home-grown sources. 
The area under wheat in 1939 was about 7 per cent, less than it was 
in 1914, but this was to some extent seasonal, as the wheat area 
has been kept up in recamt years under the stimulus of the standard 
price fixed by the Wheat Act, and in 1938 was actually somewhat 
larger than in 1914. The area under barley and oats, on the other 
hand, fell from 3 , 434,000 acres in 1914 to 2 , 267,000 acres in 1939. 

This aral)le area of 9 million acres is not all tilled annually, as it 
included in 1939 over 2 million acres of rotation grasses that is, 
grass which is ploughed up in rotation every four, fiv(‘ or more yt?ars. 
An endeavour is being made this winter to induce farmers to plough 
up a proportion of the poorer grassland so as to add i| million 
acres to the arable area on whic'h crops of more value than grass 
can be grown. A similar effort was made in 1916-18, when the Food 
Production Campaign resulted in an increase in the arable area of 
over 1 , 800,000 acres. 

Changes have also taken place in the last 25 years in the area of 
permanent pasture, of which 15 , 700,000 acres were returned in 1939, 
against 16 , 100,000 acres in 1914. The comparison here is not very 
precise. A good deal of land formerly classed as permanent pasture 
has deteriorated in quality, so that it is now returned as “ rough 
grazings,” and changes are also believed to have occurred as a result 
of greater accuracy of definition, there being no sharp distinction 
between the poorer qualities of cultivated grassland and “ rough 
grazings.” The exact extent of these alterations is uncertain, but 
the position seems to be that while there has been a decline of over 
2 million acres in the arable area, and of 400,000 acres in permanent 
pasture, the missing area of nearly 2 | million acres has not been 
entirely lost to agriculture, but is partly accounted for by an increase 
in rough grazings. Allowing for transfers from one category to 
another, the net decline in the agricultural area is probably in the 
neighbourhood of i to ij million acres. A reduction in the total 
agricultural area is, of course, inevitable as a consequence of the 
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extension of building both for residential and industrial purposes 
which has been so noticeable since the last war. 

Although there has been this decline in the arable area and a 
change which has certainly not been for the better in the area under 
grass, the live-stock in the country- cattle, sheep, pigs and poultry — 
have all increased. The number of cattle has risen from 5,878,000 
in 1914 to 6,762,000 in 1939 or by 15 per cent., the principal additions 
occurring among cows and heifers, which are more numerous by 
25 })er cent. Sheep show a rise of only 4 per cent., but pigs, which 
have been kept in larger numbers in recent years, show an increase 
over 1914 of 40 per cent. Horses have definitely decreased, and are 
now only 60 per cent, as numerous as formerly. 

Production, of course, varies from year to year according to 
weather and other conditions. The output of wheat in 1914 was 

7.307.000 qrs., as against 8,323,000 qrs. in 1938 , the latter being an 
exceptionally favourable year, with a higher yield per acre from a 
somewhat larger area. The out|)ut of most other crops, owing to tlie 
reduced acreage, was less. On the other hand, tlie production of 
meat that is, beef and veal, mutton and lamb, and pigmeat on 
the average of 1909 43 was only 17,593,000 cwts., as compared with 

20.326.000 cwts. in 1936 - 38 . Milk ])roduction in 1937-38 was ])ut at 
1,300 million gallons, and was certainly larger than it was 25 years 
ago, and this ap])lies to ])oultry and eggs, fruit and vegetables, 
except potatoes, the acreage and yield of which have not varied 
substantially. 

The live-stock arc not, however, entirely fed from our own soil, 
and the maintenance of their numbers and output is de])eiident on the 
suj)})ly of feeding-stuffs imported from abroad. No exact figures are 
available, but it is evident, from the decline in the arable area on 
the one hand and the increase in numbers on the other, that our live- 
stock have been fed on imported food to a imich larger extent in 
recent years than was the case in 1914 . So long as this imported 
supply can be kept up or any shortage made good by the production 
of animal feeding-stuffs from the new arable land now being brought 
under cultivation, it is safe to say that the home production of human 
food — that is, meat, milk, eggs, and poultry — is 2)ol€Mtially greater 
now than it was in 1914 . This is, however, entirely dependent on the 
maintenance from one source or another of the supjdy of food for 
live-stock. In the same way, though not to the same extent, the 
growth of crops of all kinds is partly dependent on the importation 
from abroad of raw fertilisers, and the future supply of these will 
influence the production of wheat, vegetables and sugar-beet, as 
well as the production of animal food both from arable and grass-land. 

R. J. T. 
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1 . — British Association for the Advancement of Science Mathe- 
matical Tables. Volume VII. The Frohahility Integral. By W. F. 
Sheppard. Completed and edited by the Committee for the 
Calculation of Mathematical Tables. 

The “ Tables of the Probability Integral ” are based on the 
work of the late Dr. W. F. Sheppard, who set out to compute this 
integral to as many places of decimals as would ever be required. 
Shortly before his death his manuscripts were placed by his family 
at the disposal of the British Association Mathematical Tables Com- 
mittee. They have completed and published his work in the belief 
“ that his tables of the probability integral constitute just that 
memorial to Sheppard’s unsurpassed labours in the field of mathe- 
matical statistics, which he w^ould himself most greatly have 
appreciated.” 

The integral under consideration is the well-known normal 
integral ” 

l(l a,)-(27r)-i . . (1) 

Jx 

To compute it Sheppard made use of Laplace’s continued fraction 
for the ratio of the tail area (1) to its bounding ordinate, viz. 



e-mt 


( 2 ) 
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which is particularly suited to computing a large number of decimals. 
His fundamental table (Table II) gives the above ratio to 24 decimals, 
but at the wide interval of one-tenths of the standard deviation 
(or, more precisely, for x = 0*0 (0*1) 10*0). Sheppard was very 
fond of using reduced derivatives for purposes of interpolation, and 
these are tabulated in Table II, where they were easily obtained 
from the convergents of Laplace’s continued fraction. From this 
fundamental table Sheppard has also produced values of the natural 
and common logarithms of the tail area (1) at the same tabular 
interval and over the same range but to 16 and 12 decimals respec- 
tively (Tables IV and V). 

The Mathematical Tables Committee realized that whilst the 
number of decimals given by Sheppard was ample, many occasions 
would arise when the tabulated functions would be required to a 
finer interval. They have therefore sub-tabulated two of Shep- 
pard’s tables and produced 12-decimal values of the ratio (2) over 
the range x 0-00 (0*01) 1()*(X) and 8-decimal values of the common 
logarithm of the tail area (1) (Tables I and VI). For interpolation 
reduced derivatives are given in the first table, whilst second differ- 
ences are ])rovided for the logarithms of the tail area. The con- 
version of logarithms into a large number of significant figures of 
the tail area should afford no difficulty if appropriate auxiliary tables 
are used. It will be noted that at least 7 significant figures can be 
obtained from Table VI over the whole range x — 0*00 (0*01) 10*0(), 
which is the advantage of the logarithmic form used as compared 
with the direct form adopted by the best of the existing tables 
giving the tail area in terms of the standard deviation. In order to 
obtain from the ratio (2) values of the tail area (1) large-decimal 
values of the ordinates z(x) ~ (2t:)" I exp { — |x’^} are required which 
have to be computed by interpolation from tables of the expo- 
nential function or antilogarithms. The last page of the book of 
tables under review (which is left blank) could have been profitably 
filled with a table of the distribution function z(x). 

The question may rightly be asked whether the large number 
of decimals published will ever be required. Three or possibly four 
decimals are, of course, quite sufficient for the practical purposes of 
the statistician, unless, indeed, he should find the higher decimals 
of the quantities tabulated in Table II (say) useful as a table of 
random numbers. But it was not the direct application to practical 
problems tliat Sheppard had in mind when he set out to calculate this 
integral, which is of fundamental importance in practically every 
branch of natural science. There is a variety of problems (mainly 
physical) for which the validity of the normal law has to be estab- 
lished to a very high degree of accuracy in order that rigorous 
conclusions may be drawn from the theory, and for such cases high 
decimal accuracy of the probability integral is essential. To give 
an example, a generalization of Airy’s theory of absorption spectra 
leads to the integral 


(Ti 

/ cos (ax — hoij.)dx 
Jo 
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which has to be evaluated for large values of the parameters a and &, 
and the number of decimals required for Sheppard’s is therefore 
appreciable. 

More examples of this kind could be added to show that Sheppard 
was wise when calculating this integral to an accuracy which at 
first sight may appear extravagant. In thanking him and the Com- 
mittee for having produced what may be termed the fundamental 
tables of the science of probability we concur, we are convinced, 
with research workers in practically every branch of natural science. 

H. 0 . H. 

2 . — Tracts for Computers. No. XXIV. Tables of Random 
Sampling Numbers. By M. G. Kendall and B. Babington Smith. 
Cambridge University Press, 1939 . 

The first table of random sampling numbers was prepared l)y 
L. H. C. Tippett and published in 1927 (Tract for Computers, No. XV). 
It originated in early work when certain theoretical distribution 
functions had to be compared with results obtained by experimental 
sampling. More recently, with artificial randomization becoming 
an essential feature of modern experimental technique, the table 
has become part of the necessary equipment of the statistician. 
Its use does away with less satisfactory processes of randomization, 
such as the tossing of a coin or the shuffling of cards. With juodern 
experiments extending in scale it was found in many cases that the 
scope of Tippett's tables was not sufficient, and the present table has 
been prepared mainly to satisfy the need for a longer series of 
random sampling numbers. 

The occasion has also lieen taken as an opportunity for revising 
the technique of producing such numbers. It will be remembered 
that the old table was constructed from census material jiroviding, 
as it were, random figures in the sense that they were ‘‘ unlikely to 
follow any law of choice.” Such a source of randomness is, how- 
ever, viewed with suspicion by the authors of the new table, and 
they prefer a technique by which randomness is ensured through 
mechanical means particularly designed for the purpose and described 
in detail elsewhere.* With the help of this technique the authors 
produce 100,000 random digits arranged in 100 groups of 1,000 
each. The mechanical procedure is then tested by submitting the 
resulting random numbers to four tests designed to ensure certain 
necessary properties of random arrangements. These are : the 
expected frequency of each of the 10 digits (frequency test), the 
frequency of pairs of digits (serial test), the frequency of the occur- 
rence of sets of four digits (poker test) and finally the frequency 
distribution of the gaps between consecutive zeros (gap test). 
Although the complete entity of 100,000 random digits is seen to 
satisfy these tests, five of the 100 groups (of 1,000 digits each) are 
found to deviate from expectation when tested as individual groups. 
This behaviour, called poor local randomness, is of course not sur- 
prising. The authors advise the user of the table to avoid these 

* " Randomness and Random Sampling Numbers,” B.S.S. Journal, 1938, 
p.lOl. 
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groups of poor randomness when selecting short series of random 
numbers, but the appropriate procedure would appear to be to 
use the table as it stands and to select the beginning of each random 
series strictly at random. 

The presentation of the tables is perfect. Each group of i,ooo 
random digits covering half a page is arranged in 25 rows and 40 
columns. Appropriate spacing greatly facilitates the selection of 
one-, two-, and four-figure numbers. H. 0. H. 

3. — Prohahility ami Frequency. By H. C. Plummer, M.A., F.R.S. 
London; Macmillan. 1940. vii + 277 pp. 15.s'. net. 

This book is deceptively entitled. One opens it (apprehensively) 
expecting to find that another Fellow of the Royal Society has joined 
in the scrimmage round the question whether probability and 
relative frequency are the same thing. Actually Professor Plummer 
is not concerned with this question at all, what little he says about 
the foundations of the theory of probability being severely orthodox. 
His main object is to give “ an approach to probability and statistics 
from a mathematical point of view,’’ which amounts, in his modest 
treatment, to an account of the mathematics required in probability, 
the theory of errors and the elementary statistical theory of frequency 
distributions and correlation. 

Chapters 1 and 2 deal with the probabilities of discontinuous and 
continuous populations, and as Professor Plummer himself indicates, 
are such as might be found in any serious text-books of algebra or 
integral calculus. They are nearly all occupied with direct 
probabilities, and we meet the usual ])roblems whose solutions 
depend on counting the number of ways in which events can happen — 
the probability tliat two knights placed at random on a chess- 
board will attack each other; the chance that if a stick is broken in 
two places the resulting pieces wull form a tri^^ngle ; the St. Petersburg 
paradox; BulTon’s problem; and so on. Professor Plummer 
obtains Bernoulli’s theorem and Bayes’s theorem in the orthodox 
way ; but he does not venture on a complete discussion of their use 
in statistical inference. 

In his Chapter 3 the author deals with the normal law of error 
and the concomitant topics of precision, rejection of observations 
and least squares. The fourth and fifth chapters treat of the normal 
and Poisson laws, the Pearson family of curves, and correlation. 

There is nothing much in this book which has not appeared else- 
where, but students of statistics may find it useful to have some of 
the basic mathematics assembled under one cover. 

M. G. K. 

4. — Modern Machim Calculation with the Facit Calculating 
Machine Model Lx. By H. Sabielny, translated and revised by 
L. J. Comrie, M.A., Ph.D., and H. 0. Hartley, Ph.D. London : 
Scientific Computing Service, Ltd. 1939. 74 pp. 5^. net. 

This manual is a sort of guide-book to the most efficient and 
economical use of the Facit Model Lx, which has a capacity 
10 X 10 X 19. After a few pages on the operation and care of the 
VOL. cm. PART I. E 
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machine, it describes the methods of carrying out addition, multipli- 
cation and division, with various short cuts, and then proceeds to 
some of the commoner types of calculation required in business and 
commerce. Tables for use in work with British weights and 
measures are appended. The names of Dr. Comrie and Dr. Hartley, 
who have added a good deal to the Swedish text, are sufficient to 
ensure that within its prescribed limits the manual is complete. 

M. G. K. 

b- The Economics of a Declininrj Pojmlalion. By W. B. 
Keddaway. London: Allen and Unwin. 1939. 268 pp. Ss. 6d. 

This book, as its title says, is a study of the economic consequences 
which may be expected from the decline in the j)opulation of 
Great Britain, now generally assumed to })e ine\'ital)le u\ a few 
years’ time. It does not deal with the political and military 
consequences, which would be the chief considerations if this was 
one of the great Continental Powers. Naturally, Mr. Keddaway 
begins with Malthus, and reminds us that in the nineteenth century 
an increase in population was taken for granted. At the beginning 
of that century people were anxious to restrict this growth within 
manageable proportions. 

Mr. Keddaway himself explains the scope of Ids book in the 
Preface. First he describes how estimates of future })opulation 
are made, and what the position is in this country. In the second 
part he examines in turn the probable d(‘velopments in each of the 
more important parts of our economic life. Where it seems 
appropriate, he suggests measures which would help to maximize the 
advantages and minimize the disadvantages. 

In general Mr. Keddaway accepts the conclusions reached by 
Dr. Erud Charles and Mr. Colin Clark, though he is optimistic enough 
to think that means will b(^- found to check the catastrophic fall 
which Dr. Charles predicts a generation or two ah(*ad. 

One is apt to regard the death-rate and the birth-rate as the 
two governing factors, but this view is mistaken. A town’s death- 
rate is no criterion of its healthiness, as the rate depends on the 
age of the population; thus Bath and Bournemouth liave com])ar- 
atively high death-rates because they are places to which old people 
“ retire.” From the mortality-rate, which is based on age-groups, 
we can calculate how many persons of a given age will })e alive 
at future dates. It is certain, from the composition of these age- 
groups, that the crude death-rate will rise for some years to come, 
because the })roportion of old people is steadily rising. Mr. Keddaway 
regards the fertility-rate as more important, since we want to know 
how many children are likely to be born, and we find a continuous 
fall in fertility-rates. In England and Wales the birth-rate has 
declined from 33-5 in 1881-85 to 14*7 in 1933-36. Yet the fall in 
fertility has been decidedly greater, the l)irth-rate being kept up by 
the increased proportion of potential mothers in a population with 
relatively fewer children. 

Some things in the near future are practically certain. Thus 
we can estimate the number of births for the next ten years or so 
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with reasonable confidence, and, failing a deliberate and determined 
social policy to raise fertility-rates, the future population is certain 
both to be smaller and to have an older age-composition. The net 
reproduction rate in England and Wales is now between 07 and o-8, 
whereas a rate of unity is required to maintain the poj)ulation. 
Mr. Reddaway believes the birth-rate will fall still further, even 
though fertility-rates are maintained. In Scotland, however, he 
sees no reason to expect a decline for many years. He examines 
Dr. Charles’s classic “ study,” and finds that one of her assumptions 
has been disproved by later facts ; the births ea(* 4 i year have been in 
excess of her estimates. Of course there must be a certain amount of 
guesswork, because you cannot know what motives will be most 
powerful ten or tw^enty years hence. But you do know what numbers 
there will be then in the various age-groups, and especially the 
numbers of women of child-bearing age. 

Our author does not accept l)r. Charles’s alarmist conclusions, 
one of which would bring down our population to five millions in 
a hundred years, but he does admit “ a steady decline in the pro- 
portion of dependent children (0-14) and a steady rise in the 
proportion of pensioners.” A decline in the population is inevitable 
unless “fertile marriages produce an average of nearly three 
children. This is almost impossible if a family of two contimies to 
be typical.” A decline in the total population will not begin 
inimediately, and will be small for many years, but the change in 
age composition has l)egun. 

Many questions may be asked about the consequences of the 
juesent trend in our population, e.cj. what do we want ? will a smaller 
population mean more unemployment and heavier burdens, or more 
jobs available? Here each person may give his own answer. Mr. 
Reddaway is not anxious about tlie immediate future, but thinks 
that we must make up our minds what we mean to do now, if we do 
not want the decline to ])ecome beyond the country’s power to arrest. 
As an academic economist, he is more concerned with diagnosis than 
with prescription, Init he does enumerate various remodi(‘s. A 
higher birth-rate might be encouraged in various ways, such as 
family allowances, larger income-tax allowances and improved 
maternity benefit. These might be considered desirable in them- 
selves, apart from their influence on the population. There are also 
more coercive measures, such as the heavy taxation of bachelors 
(why not of spinsters too?); then posts in public services might be 
open only to married men, and finally there is the drastic proposal 
to exclude women from certain employments. 

Our author devotes much of his book to general economic 
questions, particularly unemployment, without bringing them into 
very close touch with the subject of a declining population. 
Evidently he holds that the economics of a declining population 
cannot be understood without a fair acquaintance with ordinary 
economic laws, which is doubtless true. J. E. A. 

6 . — The Theory of Prices, An Examination of the Central Prob- 
lems of Monetary Theory, Volume I. By Arthur W. Marget, Ph.D. 
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New York : Prentice Hall ; London : P. S. King. 1938. 9J" X 6 ". 
XXV + 624 pp. 185 . 

A large part of the abundant literature which has appeared in 
recent years on the subject of monetary theory has been concerned 
with the alleged failure of the existing body of theory to deal ade- 
quately with the problems of the post-war world and, particularly, 
of the years since 1929. Much has been written of the primary 
necessity of finding new analytical concepts and a new approach to 
the essential problems of monetary and trade-cycle theory. The 
traditional theory, however, has not lacked its champions, and in this, 
the first of two volumes, Professor Marget seeks to provide a reasoned 
defence of the substance of received doctrine upon the theory of 
money and prices against its critics and detractors. 

It is natural that Mr. Keynes, who has led the more recent critic- 
ism of traditional theory, should be the principal target for Professor 
Marget ’s strictures. Indeed, as the author admits, much of this book 
is nothing more than a polemical tract directed against Mr. Keynes’ 
Treatise, Unfortunately, to achieve its object such a tract should be 
brief, incisive and up-to-date, and this book possesses none of these 
virtues. The style is leisurely and verbose, the images overcrowded 
with footnotes and, worst defect of all, the criticism is directed against 
a position which Mr. Keynes had already vacated to a large extent 
when this book was published. 

The first part of the book is devoted to a detailed defimce of the 
‘‘ quantity equations ” against their critics, and the author stresses 
particularly the distinction between the “ quantity equations ” 
and the so-called “ quantity theory of money.” He argues that, 
when correctly presented, the “ quantity equations ” are neither 
purely mechanistic nor static. They represent, he says “ a summary 
of the slow growth, over a period of centuries, of our knowlerige with 
respect to the forces determining prices,” and he holds that their 
usefulness can be tested only by the usefulness of the })ody of analysis 
which lies behind each of their terms. 

In the second part of the book the author proceeds to an exam- 
ination of the doctrine which lies behind the “ quantity equations ” - 

an examination which comprises a s(‘holarly and w(‘ll-documented 
account of the factors which determine the quantity of money 
M (including a most interesting discussion of the role of the rate of 
interest), the velocity of circulation F and the volume of transactions 
T, It is here that we see Professor Marget at his best, and the high 
standard of most of this section leads the reader to deplore all the more 
the pamphleteering ” tone of the remainder and of the early 
chapters. The author’s original researches into the history and de- 
velopment of monetary theory have been most fruitful, and part of 
the book will almost certainly become the locus classicus of its sub- 
ject-matter. Special reference may be made to the chapters on the 
“ income ” and “ cash balance ” approaches to the theory of prices, 
which include a masterly and exhaustive account of the forces which 
determine the proportion of his wealth which any individual chooses 
to hold in the form of money. 

In the second volume of this work the author proposes to deal with 
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the theory of the effect of money upon output, with the theory of 
savings and investment and with Mr. Keynes’ General Theory. 
In fairness, criticism of Professor Marget’s general standpoint must 
await the publication of this second volume. J. E. W. 

7. — Contem/porary Monetary Theory. By R. J. Saulnier. New 
York: Columbia University Press; London : Humphrey Milford. 
1938. 8|'; X 5|". 416 pp. 2o.<f. 

The object of this book is to present a critical description of the 
contributions to monetary and trade-cycle theory of four leading 
contemporary economists -Messrs. R. G. Hawtrey, F. A. von Hayek, 
J. M. Keynes and D. H. Robertson. The author has devoted some 
TOO pages to the wTitings of each economist. He discusses in each 
case first the theoretical approach, terminology and analytical con- 
cepts, then the explanation of the nature and causes of the trade 
cycle, and concludes with the methods which are considered necessary 
to modify the fluctuations of industry and trade. 

In general Mr. Saulnier has acquitted his most difficult task in 
a praiseworthy manner. It is true that the presentation of his data 
has caused him some difficulty. For example, it is not easy to know 
at times whether it is the actual theory which is presented or Mr. 
Saulnier’s criticisiii of that theory. Moreover, as is to be expected 
in a book of this nature, the standard of treatment of the theories 
of the economists under review differs appreciably. A comparison 
of the sections on Professor Robertson and Professor Hayek would 
illustrate this point. Nevertheless, the author has clearly taken con- 
siderable pains to present his statements accurately ; his criticisms are 
always well reasoned and, in many cases, justified. 

Mr. Hawtrey ’s writings are neatly presented and a})ly summarized, 
the autlior being assisted by the fact that the former has always 
given us a (;om|)lete and up-to-date account of the development of 
liis thought. Mr. Sauluier could perhaps have given rather greater 
emphasis to what is possibly Mr. Hawtrey ’s major contribution to 
monetary theory -his original development and insistence upon the 
iirij)ortance of the so-called cash balance ” approach. 

On the other hand, the treatment of Professor Hayek (the other 
ex|)onent of the monetary aspects of the trade cycle) is less satisfactory, 
and is tinged with that lack of sympathy which has been typical of 
the attitude of many Anglo-Saxon economists towards the Austrian 
school. It would appear that Mr. Saulnier has relied mainly upon 
Prices and Produciion and Monetary Theory, and has tended to 
neglect those important modifications of his theories which Professor 
Hayek has ])resented in various non-English periodicals since the 
publication of the above two books. Professor Knight’s criticisms 
of the Austrian theory of capital are discussed at some length. 

The section on Professor Robertson’s writings is well done and 
shows a tendency on the part of the author to favour an a|)proach to 
trade-cycle problems in terms of “ real ” and institutional factors. 
Belays, with justice, especial emphasis upon Professor Robertson’s role 
as a creator of important “ theoretical tools of analysis ” which point 
the direction to careful studies of the behaviour of the economic system. 
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The fourth section, on Mr. Keynes, which is devoted mainly 
to a discussion of the General Theory is perhaps the least satisfactory 
part of the book, probably because any attempt to do justice to the 
subtleties and complexities of the General Theory in some seventy pages 
was foredoomed to failure. The author’s conclusion is that “ Keynes 
has not been altogether successful in his re-formulation of economic 
theory.” The same might be said of Mr. Baulnier’s criticism of the 
General Theory^ which could have been greatly strengthened by a more 
adequate appreciation of the role played by risk and uncertainty in 
Mr. Keynes’ analysis. 

In the final chapter of the book the author gives a brief account of 
what he regards as the princi])al defects of the theories which he has 
examined. These are the failure to take sufficient account of in- 
stitutional factors and of the de])endence of monetary theory upon 
the general theory of value and distribution and to distinguish 
accurately between the operation of monetary and non-monetary 
forces during the course of the cycle ; the inadequate treatment of the 
time factor and, most imj)ortant of all, the widely dilferent statements 
of wliat constitutes an appro])riate policy to overcome the alternation 
between prosperity and depression. The justice of this latter criti- 
cism at least will not be disputed. J. E. W. 

■Prosperity and Depression. New Revised and Enlarged Edi- 
tion. By Gottfried, von Haberler. Geneva : League of Nations. 
1939. 9i" X hi". XIX + 473 pp. 

The first edition of Professor Haberler’s now well-known analysis 
of trade-cycle theories was reviewed in Part IV of the 1937 Journal 
(p. 671). As Mr. Loveday points out in the preface to the new edition, 
the manuscript of Part 1 of the book was substantially completed by 
December 1935, and of Part II by the middle of 1936. The sub- 
sequent period has produced not only a veritable torrent of literature 
on monetary and trade-cycle theory provoked largely by Mr. Keynes’ 
General Theory, but also a wealth of economic experience as a result 
of the violent coiijunctural movements in the United States and 
the cessation of the years of prosperity in the United Kingdom. 
Accordingly, Professor Haberler has not only revised the entire manu- 
script in the liglit of criticism received, but has added an entirely new 
chapter of some ninety pages dealing with more recent contributions to 
trade-cycle theory. 

In the new chapter the author deals largely with Mr. Keynes’ 
General Theory and the literature which emanated from that work, 
and provides a most useful summary of the recent controversies on 
such matters as savings and investment, hoarding, the rate of inter- 
est, the multiplier and wage policy. Professor Haberler is able to show 
with a considerable degree of sm^cess that many of the ostensible 
differences between the various schools of thought on these matters 
are, in fact, differences of terminology and emphasis and not of sub- 
stance. He concludes this new section with a brief statement of the 
difficulties of constructing a really dynamic theory of the trade cycle 
which “ would do some justice to the enormous complexity of the 
real world.” J. E. W. 
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9. — Monetary Equililmum . By Gunnar MyrdaL London : 
William Hodge. 1939. xi + 214 pp. 12 .'?. 6d. 

When Professor Myrdal’s book was published in Sweden in 1932 
the Cambridge school was still struggling wuth the ideas of Keynes’ 
Treatise on Money, but even to-day it is of mucdi more than historical 
interest. We find in it that investment and saving, expressed in the 
appropriate terminology of the Swedish school, are always equal; 
we see how increase in investment activity affects income and con- 
sumption (multiplier), and how the increased rate of consumption 
affects investment (relation). Professor Myrdal saw that people 
geiH‘rally save a greater proportion out of a liigher income, that the 
workers are more concerned with money wages than with real wages, 
and that a cut in money wages may reduce the expectations of entre- 
])reneurs to such an extent that unemployment will actually be in- 
creased. There are many other points in this book in which the 
Swedish school anticipated the Cambridge develo])ments. 

The core of the book is the analysis of Wicksoll’s concept of 
monetary equilibrium, in which, combining great admiration with 
frank criticism, Professor Myrdal tries to l)uild a new Wicksellian 
th(H)ry which is self-consistent and tru(‘. 

Wicksell defined monetary equilibrium as a situation in which the 
normal rate must: (1) equal the marginal technical productivity 
of real ca])ital ; (2) ('quate the supply and demand for savings; 
(3) guarantee a stable ])rice level, mainly of consumption goods. 
In Professor Myrdal’s definition Wicksell’s normal rate becomes the 
marginal etliciency of capital, or, in his terminology, the yield of 
r(‘al ca])ital.” WickselFs first condition then becomes a situation in 
which the value of tlu' existing capital and its cost of reproduction 
are equal. When not in equilibrium the gap between the two pro- 
vides tlu' incentive for investment. Wicksch’s third condition is 
incompatible with the first, and Professor Myrdal discusses the 
dihunma of monetary ]K)licy : the choice between a stable price level 
and the full conseqiK'uces of a change in tlie anticipated yield of 
capital, suggesting, as of particular statistical interest, au index 
“ weighted with regard to the stickiness of various prices and their 
significance for profitability and real investnuuit.” 

WickseH’s second condition can be re-stat(‘d by using the ex 
ante and ex post teclmique. The author claims that the elaboration of 
this teclmique is the most original contribution of his book. Saving 
and investment are always equal ex post, by definition, while they may 
differ ex ante, Tlie differcmce between ex ante saving and ex post 
saving is made up by movements in incomes during the period. In 
equilibrium : ex ante saving equals ex post saving which is equal to 
ex post investinent. This condition implies no change in the level 
of incomes. The terminology is extremely clear, but the ‘‘ ex ante ” 
concept is inferior to Keynes’ “ propensities ” in so„far as it does not 
indicate causal relationships. Professor Myrdal recognizes the im- 
portance of movements in income, but neglects his own idea of “ effect- 
ive consumption,” and so his treatment of unemployment is isolated 
from his main argument; unemployment in his view arises as a con- 
seqTience of the monopolistic position of trade unions and the mono- 
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polistic or monopsonistic policy of the employers. Interesting 
pages follow about the indetenninateness of the monetary equilibrium 
so defined, and the conclusion is that equilibrium of the system is 
possible on any level of activity. 

This book is remarkable for the clarity of its analysis and the great 
intellectual modesty of its author. The translators, Mr. R. B. 
Bryce and Mr. N. Stolper, also deserve commendation. G. A. B. 

10 . — How to Pa\j for the War. By Evan F. M. Durbin. London : 
Routledge, 1939. x 5'". 119 PP- bd. 

Here is a book on an extremely topical if not in every sense a 
popular subject; it gives the guiding principles which a well-known 
economist thinks should be applied in financing the present war. 
He starts by explaining, lucidly and forcefully, the fundamental 
problem of industrial mobilization — that is, the necessary diversion 
of industrial resources from peace to war employments and the 
corollary that, after allowing liberally for absorption of men and 
machines at present unemployed, this diversion must mean a seri- 
ously reduced consumption of peace-time goods and services. Here 
he is on solid ground. But when he goes on to assert that talk about 
spreading the burden of the war over time is nonsense, and suggests 
that any objection the public would have to increasing annual 
taxation by £2000 millions would be dangerously irrational, his 
attitude to taxation and tax burden seems dangerously naive. 

After discussing the three possible ways, taxation, industrial 
control, and loans, to finance the war, Mr. Durbin argues that the 
first two have overwhelming advantages in the long run, but, as time 
is an important factor, loans must be employed, particularly in the 
earlier stages. He shows how large State expenditure and rising 
money income are not incompatible with low interest rates, provided 
that the State borrows directly from the commercial banks at very 
low or nominal interest rates and at the same time rigorously controls 
their ordinary commercial lending. Under these conditions a 
moderate expansion of money income is desirable to stimulate 
private enterprise and savings. Other recommendations are that 
the direct control of industry should be extended and taxation 
increased as fast as possible; there is no mention of compulsory 
personal savings, which came into the limelight just after the book 
was written. 

Disclaiming any desire to produce rabbits out of a hat, Mr. 
Durbin produces a table based on certain assumptions, including the 
doubling of money income and the trebling of voluntary saving, to 
show how five years of war could be paid for entirely by loans at a 
cost of a mere 20 per cent, increase in the debt burden. But with 
an increase of real taxation and a post-war capital levy which he 
recommends, the proportionate money burden of the debt might 
even be reduced below the pre-war level. And all the other post- 
war ills are to be avoided by never allowing total expenditure (public 
and private combined) to fall below the wartime peak level. 

Some of the detailed calculations may seem leas reassuring. 
Commencing with the assumption that the Government will require 
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for war purposes the same additional share of the national income 
as in 1914-18, which he estimates at 40 per cent., then, as nearly 
25 per cent, was being absorbed in 1938-39, he argues rather pre- 
cipitately that, failing substantial economies in non-military expendi- 
ture, ‘‘ the Government must absorb and emit 65 (25 + 40) pt^r cent, 
of all our money payments.” The reader is warned that the figures 
are only rough, and is referred to an Appendix for their statistical 
foundation. There, in the basic estimate of war expenditure in 
1914-18, audacity of assinn})tion and lightheartedness of calculation 
quickly yield the above-mentioned and oft-recurring figure of 40 
per cent., but the precise calculation of this basic figure is a little 
mystifying. One wonders, indeed, if there is an error in simple 
division. If so, it would seem that the proportion of the national 
income which the Government, under Mr. Durbin’s assumptions, 
would have to absorli would be even higher than his figure of 65 
per cent. C. 0. G. 

W.—Saviiu/s in Great Britain, 1922-35. By E. A. Radice. 
Oxford University Prt\ss. 1939. 8|" X 5|". 146 pp. 8.v. 6^/. 

This book is the second in the series of Oxford Studies in Econ- 
omics, and sets out to measure the influence of various factors on the 
growth of British savings in th(‘ period after the Great War. 

In the early chapters certain familiar (in the main) general hypo- 
theses are brought together and' repeated in mathematical form 
to provide a foundation for the subsequent statistical work, and there 
is a us(dul cornparison between the equation systems of Mr. Keynes, 
Dr. Hicks, and Dr. Marschak. 

In C'hapter lU the relevant statistical problems are discussed, 
with due emphasis on the limitations of the methods to be applied. 
Chapter V is a, general review of the statistical sources, which are 
partly published figures and partly private estimates. 

In th(^ sul)sequent chapters multiple correlation analysis is ap])lied 
to each type of saving in turn in order to discover the influence of 
changes in the h'vels of income, rates of interest, etc. The probable 
errors of many of the calculated coeflicients are disturbingly large, 
but this is to be partly attributed to the paucity of the material. 
The estimated r(»gression equations serve mainly to indicate possible 
lines of further research if and when more data are available. The 
following warning on page 35 is typical of many which are given : 
“ In no case can any results be established with complete certainty, 
and all kinds of combinations must be attempted before even pre- 
liminary results can be given. Finally, if the results accord reason- 
ably well with established economic theory and with practical ex- 
perience, they are more acceptable than if they lead to strange 
and inconsistent conclusions.” 

In his concluding chapter the author suggests that, stated in terms 
of consumption, none of the results confirm the arguments of the over- 
investment theorists, that the proportion of income consumed rises 
at some time during the boom, although none of the years considered 
are years of full employment and this gap in the data might provide 
a loophole for such theories. The under-consumption theories are 
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to some extent confirmed in their implication that the gap between 
income and consumption becomes progressively wider (p. 120). 

On p. 92 a calculated Multiplier is given for the years 1929- 
36, showing that its value rises in times of slump when investment 
falls, but as the minimum is 2*5 and the maximum 3-5, Mr. Keynes’ 
suggestion (General Theory, pp. 121-2), that 2 or 3 is a rather low 
figure, is not confirmed. 

Reference is made to the diminution in foreign lending since 1930 
and to the alternative outlet in residential house-building, the view 
being expressed that in the absence of a rearmament programme 
there appeared to be a grave danger of the savings accumulated in 
building societies running to waste, unless investment was centrally 
encouraged or saving reduced by a re-distribution of incomes in 
favour of the lower wage groups. The outbreak of war has, how- 
ever, reversed the problem completely. 

The book has a useful mathematical appendix, an index to the 
notation used in the mathematical treatment, and a convenient 
bibliography. The author is to be congratulated on his industry 
and in getting so much into some 140 pages. The work deserves a 
place on the shelf of every serious student of econometrics alongside 
of the parallel investigations of Professor Tinbergen. H. W. G. G. 

12 . — The Coal- Mining Industry, an International Study in Plan- 
ning. By J. Harry Jones, G. Cartwright, and P. H. Guenault. 
London : 1939. Pitman. 8^" X Pp. x + 394. 166’. 

This book, according to the Preface, “ consists of a survey of 
the efforts made by different coal-producing countries to deal with 
the problems of depression in their respective mining industries. 
It is concerned with the organization of capital, not the organiza- 
tion of industry.” The volume consists of three parts : The British 
Coal-Mining Industry; The Industry Abroad; and Conclusion. 
The first part is divided into two sections, the first of which, dealing 
with the position up to 1928, is mainly statistical and is “ virtually 
a reprint of a paper ” by Professor Jones, read before this Society 
in November 1929, Two years later “ the West Yorkshire Coal 
Owners’ Association granted an endowment to the University of 
Leeds for research into industrial fluctuations, with special refer- 
ence to the coal-mining and allied industries.” The results of this 
praiseworthy benefaction are embodied in the second section, which 
was prepared by Mrs. Cartwright and Mr. Guenault, who were 
engaged in the enquiry, in consultation with Professor Jones. In 
the second part Mr. Guenault describes the coal industries of Poland, 
France, and Belgium, which were investigated by his colleague and 
himself, and they also are responsible for the chapter on Canada, 
which is based mainly on material submitted to the Nova Scotia 
Royal Commission of Economic Inquiry, 1934, of which Professor 
Jones was chairman. The section on Germany is based on two 
memoranda prepared by Professor Jones, who is also responsible 
for that on the United States and for the “ reflective analysis ” of 
the third part. The examination of the condition of the huge coal 
industry of the United States occupies only twenty-seven pages, 
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but Professor Jones hopes to publish, in due course, another 
volume which will deal more fully with the industry of the United 
States and compare the relative merits of recent experiments in the 
British and American industries, which have more to learn from 
each other than either has to learn from recent continental ex- 
perience.” 

The experience of State control of industry during the European 
War of 1914-18 and the losses caused by excessive competition 
during the following years of disorganization and the depression of 
1930-32 turned the minds of men engaged in the great industries 
of the United Kingdom away from the Victorian ideas of laissez- 
faire, and gave a tremendous impetus to the movement towards 
consolidation of enterprises and their organization in the interests 
of an industry as a whole apart from the several interests of the 
persons making their living out of it. With this develo])niGnt went 
a parallel movement towards the extension of State control over 
industries for the protection of the community as a whole. What 
may be the Economic effects of the present war is still on the lap of 
the gods, but it is useful to have a base-line, su(di as the present 
authors liave drawn, from which future changes can be measured. 
Professor Jones is so well known as an authority on the coal industry 
and lias received so much assistance from the Government Depart- 
ments dealing with coal in (ireat Britain, the United States, and 
Canada, from the West Yorkshire Coal Owners’ Association, and 
from the Rhenish- Westphalian (.^oal Syndicate that this book can 
be taken as authoritative. Tliere is a sufficiency of statistics to 
illustrate the descriptive matter, but the text is not over-burdened 
with figures. The authors have aimed at giving an unbiassed 
account of the various schemes adopted in different countries and 
of their working, confining criticism to “ matters of comparative 
detail.” It would be out of place here to subject their survey to 
detailed examination, but prospective readers may be assured that 
they can rely on the fairness and independence of those three 
writers. 

Professor Jones’s “ reflective analysis,” which forms the third 
part of the book, opens with the confession of an individualist. 
“ In the absence of special circumstances I attach great value to 
the force of competition as a corrective working within the economic 
system. In an expanding industry I believe that survival of the 
test of competition is the best criterion of efficiency that we possess. 
The burden of proof always rests upon those who desire to restrict 
freedom of enterprise ; the presumption must always be in favour 
of freedom, no less in the sphere of economic activity than in 
other spheres of human life. . . . But, like many others, I was 
driven by unpleasant facts to the conclusion that the circumstances 
of the (coal) industry had changed so completely as to make its 
case exceptional rather than typical. . . . It appeared to me that 
there are overwhelming arguments against allowing the force of 
unregulated competition to eliminate the excess of j)roducing 
capacity in the coal-mining industry.” Consequently, control of 
output became necessary, but as that still left the possibility that 
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local surplus 3S would have to be sold at reduced prices, it had to 
be followed by price control, the most efficient form of which is the 
establishment of sales agencies. The part of the British Act of 
1930 enabling the Coal (commission to effect consolidations, proved 
ineffective, but the Act of 1934 gave greater powers. Professor 
elones thinks that the experience of the new sales agencies will 
exercise a greater and more raj)id influence upon concentration of 
ownership than that exercised by the Commission itself,” and that 
“ control of royalties has now given the Coal Commission an entirely 
new status and far greater power over the organi;iation of the 
industry,” without, however, rendering superfluous the control of 
prices and output. The United States legislation set up ai\ inde- 
pendent National Coal ('Ommission to which the district associa- 
tions controlling prices were responsible, whereas in the British 
scheme the administration was left wholly to bodies set up by the 
industry itself, subject to a right of appeal by coal users to an 
independent tril)unal. It seems to me,” says Processor Jones, 
“ that the American system is to be preferred to the British system. 
... An independent national authority, in possession of all the 
facts, and able to |)r(‘vent abuse ratlu'r than deal with an abuse 
presumed to have been already committed, is in a better position 
than an appeal tribunal to safeguard the interests of the consumers.” 

H. W. M. 

13 . — The Canadian Balance of Inter national Baynienis, a Study 
of Methods and Results. Ottawa : Dominion Bureau of Statistics. 
1939. 10” X 6|''. 251 pp. S1.25. 

We can heartily congratulate Mr. E. H. (k)ats, the Dominion 
Statistician, and Mr. Herbert Marshall, (Jhief of the Internal Trade 
Branch of the Bureau, both of whom are Fellows of this Society, 
on this valuable report, which, one can well believe, “ represents the 
results of several years’ effort.” This is also an ap])ropriate ocu^asion 
for congratulating Mr. Marshall on the award to him of the annual 
medal of the Professional Institute of the Civil vService of Canada 
for his work on this report, as “ an outstanding contribution to 
science.” 

The annual estimate made by the British Board of Trade shows 
“ the net balance on all transactions of a revenue character between 
the United Kingdom and other countries,” but the Canadian scheme 
is much more comprehensive. To quote the report : “A complete 
balance of payments statement is tripartite. It should contain 
first a statement of international indebtedness. That is to say, 
it should show by categories the amount of a country’s indebted- 
ness to other countries through borrowings and investments and, 
on the other hand, the value of its investments in other countries. 
Secondly, there should be a current account showing a year’s trans- 
actions in all the visible and invisible items constituting its inter- 
national trade. In the third place, there should be a current capital 
account which will contain the record of the year’s capital 
movements inward and outward.” Only a bare outline of the pro- 
cedure adopted iii making the calculations can be given here. First 
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with regard to capital indebtedness, the Bureau of Statistics, in tak- 
ing the annual Industrial Census, requires particulars to be furnished 
respecting the capital employed, and then it ascertains by direct 
enquiry what firms have some British or foreign interest. “ Current 
changes are ascertained by means of a monthly return on the purchase 
and sales of securities between Canada and other (a)untries which is 
made through the co-operation of the Investment Dealers’ Associa- 
tion, the Canadian Bankers’ Association . . . and other agencies.” 
Further, though the field has not been entirely cov(‘red, a consider- 
able amount of information has been obtained by the Bureau from 
the trust companies in Canada and from other sourca's on the (‘xtent 
of the assets in Canada administered for non-residents.” “ Direct 
investments ” — f.c., in “ branch Y)lants ” — are very important, 
and particulars as to the geographical distril)ation of ownership of 
shares are obtained by means of questionnaires, but there are some 
gaps in respect of unregistered bonds. Portfolio invc^stments ” 
present peculiar difficulties and arc‘ excluded from the record. On the 
other side of the account there are uncertainties respecting the amount 
of Canadian investments in other countries, (^specially as regards the 
holding of Britisli and foreign securities by Canadian corporaticms 
and individuals; fortunatcdy the effect on thc^ balance of payments 
statement is not serious. 

Commodity trade forms th(‘ chief item in the currcmt account, 
and note is made in the Report of various featur(\s of the Canadian 
trade accounts, afiecting the valuation of particular iteins. Gold 
transactions are treated separately, and here the c.o-operation of thci 
Bank of Canada has been helpful. The value of the international 
tourist trade is asc(‘rtain('(l as follows : the method is to use the 
detailed records of the numbers of tourists crossing th(' international 
boundaries of (’anada and to calculate the total expenditure, s- of these 
by means of avenige sam})le expenditures collected directly from 
individual tourists.” The calculation of inward and outward freights 
by rail and by sea ])resents a whole swarm of troubles, the descrip- 
tion of which and an account of the means taken to ovi^rcome them 
occupy 27 ])ages the longest chapter in the Report. With the 
“ excellent assistance ” of the shipping industry, particulars as to 
freight earnings are now obtained by “ reports directly from the 
firms concerned.” Interest and dividend receipts and ])ayments 
are calculated for |)ayments from the Bur(‘au’s r(‘cord of (.anadian 
bond issues held abroad, from information furnished by British finan- 
cial institutions, from officdal returns of dividends paid to investors 
overseas by Canadian companies, and from returns to the income tax 
department. Receipts, except from United States investors, appear 
to contain some measure of doubt. The minor (dements in the 
account, such as receipts and payments for migrants’ remittances, for 
educational, charitable and missionary contributions, /or films, etc., 
involve estimates to a greater or less degree. 

The annual capital account includes the sale of new issues of 
Canadian securities outside of Canada, the r(‘dejnption of Canadian 
securities held abroad, the international trade in outstanding 
securities, the movements of capital connected with international 
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direct investments and trust companies, insurance transactions, 
international short-term assets and liabilities, and investments 
abroad of Canadian banks. “ Statistics on the amounts of new issues 
originally sold abroad are at best rather arbitrary approximations 
in many cases. ... In compiling statistics of new issues, especially 
in the early years of the period covered, it has been necessary to rely 
for the most part upon data available from various external second- 
ary sources.” Particulars of redemptions “ have been obtained from 
the bond records showing geographical distribution of ownership.” 
With regard to outstanding securities, “ through the co-operation 
of the Canadian Bankers’ Association, the Investment Dealers’ 
Association and the principal stock exchanges in Canada it has 
been possible to secure monthly reports from these organizations 
consolidating the trade of their individual members, and these 
are supj)lemented by returns from the minority of independent firms. 
As for direct investments, a schedule was sent in 1936 to all companies 
and firms falling in the group of direct investments. “ Excellent 
co-operation was received from the many hundreds of firms to which 
the schedule was sent, and a fairly comj^lete record of the relevant 
transactions during the period has been obtained. Similar reports 
have been secured in subsequent years.” Particulars as to insurance 
transactions are also obtained by schedule. 

Statistical tables covering the years 1926-37 occupy 71 pages. 
It is interesting to observe that in 1937 the total of British and foreign 
investments in Canada was 6,765 million dollars, of which 2,685 
million were British and 3,932 United States. Included therein were 
“ direct investments ” valued at 2,809 million dollars, of which 
2,471 million were under non-Canadian control (1,886 million United 
States, 446 British), at the end of 1937 . Canadian investments 
abroad at the end of 1937 were 1,758 million dollars (of which 
1,098 million were in the United States), including a total of direct 
investments, 51 1 million. In the current account commodity 
trade (corrected) on a 12-year average accounted for 54*52 per cent, 
of the debits and 62*41 of the credits, while tourist expenditure was 
6*42 per cent, of the debits and 16*04 of the credits, and interest and 
dividends averaged 20*17 of the debits, A debit or credit “ balanc- 
ing item ” each year represents in part the capital inflow or outflow, 
but it also absorbs all the errors in the estimated details. The total 
sales and purchases of securities between Canada and other countries 
were, respectively, 507 and 51 1 million dollars in 1937 and 369 and 
340 million dollars in 1938 , and 77 per cent, of those transactions 
were with the United States. 

The Bureau is to be congratulated on the powers which it pos- 
sesses, and both the Bureau and Canadian manufacturers, traders 
and financiers are to be congratulated on the way in which they co- 
operate, In appreciating the results of their joint efforts we may use 
the modest words of the Preface : “ While it cannot be claimed that 
all problems of measurement have been solved, and while in certain 
parts of the field it is still necessary to resort to estimates, a solid 
statistical basis has been built up of sufficient comprehensiveness to 
warrant considerable confidence in the results of the study as a whole, 
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and to reduce residual errors and omissions to relatively small 
proportions/' H. W. M. 

14 . — The National Income of Hungary. By Matthias Matolcsy 
and Stephen Varga. London : P. S. King & Son. 1938. vii + 
116 pp. 155. 

This is an English edition of a Hungarian work revised and en- 
larged so as to cover the financial years 1924-25 to 1936-37. De- 
finitions of the national income of different countries vary greatly, 
being apparently formulated to suit the conditions prevailing in the 
respective countries. Remembering that the traditional Hungarian 
definition of Dr. Fellner and his compatriots excludes all derivative 
incomes from the national dividend, it is not surprising to find that 
the authors maintain that . the machinery required for keeping 
order and securing safety, as well as the whole civil service . . . 
ensures only the maintenance of the present economic and social 
order and the maintenance of the present level of production.” But, 
even so, there is another stumbling-block : “ Concerning the ex- 
penses of education, it seemed to us that, as part of the population, 
possessing a certain standard of knowledge, dies year by year, the 
costs of equipping successive generations with the same amount of 
knowledge are similar in character to the maintenance charges of 
capital goods and could just as little be regarded as an addition to the 
national income as those.” The same principle is applied to doctors, 
lawyers, etc., and one wonders how far the authors would logically 
carry it in respect of increases in population, of improvements in the 
standard of knowledge, or of the non-luxury goods consumed. 

All figures are given both in value and in “ volume.” The latter 
is the value expressed in prices based on the three-years' average 
1924- 25 to 1926- 27. The volume ” of the whole national income is, 
therefore, a better estimate of the real income than the usual pro- 
cedure of inflating the money national income with a general index. 
Volume and value both increased from 1924-25 to 1928-29, declined 
during the next four years, and then recovered. There are great 
divergences between value and volume, the latter being greater than 
value by about 4 per cent, in 1924-25 and about 62 per cent, in 1936- 
37. The explanation ofiered is that roughly 40 per cent, of the total 
volume is represented by agricultural products. The steady in- 
dustrialization of the country is shown by a continuous rise of about 
0*5 per cent, per annum in the share of the nominal value of industrial 
products in the national income,- from 25 per cent, in 1924-25 to 
31 per cent, in 1936-37. 

The value of domestic work is estimated at between 6 and 12 
per cent, of the national income on the assumption that unoccupied 
married women spend half the day in domestic work, employed 
married women spend a quarter, and domestic servants the whole 
day. The value of one day's domestic work in the country is sup- 
posed to be equal to half the daily wage of female agricultural 
labourers, while in towns the earnings of domestic servants are taken. 

The value of indirect taxation, which forms roughly 8 per cent, 
of the total value, was included to enable the authors to obtain 
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the real income. The Hungarian edition of this work came out 
much earlier than Colin Clark’s National Income and Outlay, and this 
treatment in both is similar. Again, with regard to capital accumu- 
lation, up till 1930 capital investment plus increase in gold and foreign 
assets was entirely offset by the increase in foreign indebtedness. 
From 1931 onwards borrowing from abroad ceased, and 3-5 per cent, 
of the total national income went yearly into net investment. 

The whole calculation of the national income is based on the 
Census method with occasional evaluations on “ income ” basis, 
with an estimated maximum error of about 10-12 per cent. 
Unusually detailed information is provided for many branches of 
Hungarian production, but the agricultural section is undoubtedly 
the most valuable part of this work. G. A. B. 

15. — The IJynarnics of Aulomohile Demand. Pul>lished by 

General Motors Corporation, New York. 1939. 11 " x 8 J". 139 

PP- 

With over 25 , 000,000 private cars registered, one for every five 
inhabitants, and the most complete statistical service in the world, 
it might be thought that the United States offered tlie ideal field 
for a statistical evaluation of demand. But the factors are too com- 
plex. There have not been wide enough swings in the prices of cars. 
The real f)rice of cars has been chronically in only one direction — 
down. : This is the general conclusion of S. M. Dubril on this collec- 
tion of four interesting studies, presented to the American >Statistical 
Association in 1938. 8 . L. Horner, in the first essay, states the prol)lem 
as “ an attempt to isolate and measure the effect of })rice and price 
changes upon the demand for automobiles.” C. F. Roos and V. 
von Szeliski contribute a brilliant analysis of the factors governing 
changes in the domestic demand. The demand for automobiles 
is a derived demand. The primary demand is for individual trans- 
portation, If the primary demand is satisfied by greater dural)ility, 
then in j}eriods of falling national income, price adjustment is in- 
effective in stimulating demand. (This is confirmed by the 1939 
estimate of the Automobile Manufacturers’ Association of U. 8 .A. 
that replacements of old vehicles accounted for all the new cars sold 
in the domestic market during 1938.) A. L. Court attempts the diffi- 
cult task of computing an index of automobile prices per unit of 
quality (comfort, performance, durability, etc.), referred to as a 
“ Hedonic Price Index.” Finally, S. M. Dubrrl sums up and inter- 
prets the previous studies, illustrating them by an analysis of the 
financial statements of various automobile manufacturers. 

8 . J. A. 

16. ^ — Management and Labour. By K. G. Fenelon. London : 
Methuen. 1939. 7^” x 5". vi -f 276 pp. 7 ,s\ (yd. 

This book has developed from lectures delivered at the Manchester 
College of Technology, of which the author is the Director of the 
Department of Industrial Administration. The object is to present 
a survey of the problems involved in the practice of industrial 
management and the administration of industrial enterprises. 
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In order to illustrate how the consideration of these problems 
has gradually become of first-class importance, the author traces the 
history of systematic methods of management, from the first ten- 
tative suggestions and experiments early in the last century to the 
highly complicated science it has become to-day. The survey 
covers every feature of industrial organization, both as regards 
systems of management and administration and problems connected 
with industrial relations and labour management, special attention 
being given also to problems of working conditions and environment. 
The development and necessity of scientific training for manage- 
ment and administration are emphasized, and various systems for 
recruiting and training foremen, apprentices and for the selection of 
labour are discussed. The importance of psychological and scienti- 
fic research in problems connected with the employment of labour, 
both from the point of view of output and of general welfare, are 
clearly shewn ; and examples are given of many interesting results 
from tests and experiments. Chapters are devoted to industrial 
diseases and accidents and measures adopted for prevention and 
compensation. A cornpreliensive survey with a historical background 
is given of the organization of labour, including the Trade Union 
Movement, and the gradual development of methods of arbitration 
and conciliation in cases of industrial dispute. The two last chapters 
are devoted to the methods promoted for obtaining economic secur- 
ity among the working classes, and also methods of securing contacts 
between management and labour in firms operating on a large scale. 

The book, which the author states has been written for students 
of industrial management and administration, should not only be 
valuable in this respect, but should appeal to a wider circle. The 
survey is not only most comprehensive, but is also so lucidly written 
that it can be appreciated by the general reader interested in the many 
and \'aried problems presented by modern industrial life. 

D. P. E. 


17 . — Other New Fuhlimiions* 

Internafional Institute of Agriculture. 

[The Intornational Year Book of Agricultural Statistics for 1938 -39 is 
arranged in the same way as were preceding editions, but it is mentioned 
in the Introduction that an endeavour has been made to complete ail the 
statistical tables >\'ith the most recent data, making possible the cal- 
culation of world totals of production up to 1938 in the northern hemi- 
sphere and to the first months of 1939 in the southern hemisphere. 
Complete figuies of imports and exports in 1938 are also givtui so far as 
they are available. The volume extends to over 1000 pages. In 
addition to much miscellaneous information, it gives the area, j)roduction, 
and number of live stock in each country in the world separately, and 
also the total world production by bringing together particulars for each 
country under headings such as cotton, wheat, cattle, etc. The world 
trade in all the important agricultural products is given, showing imports, 
exports, and balance of trade for each country. Particulars for Ger- 
many are given : (1) for the area included in the 1937 frontiers and 
(2) for Austria ; Czecho-slovakia is treated separately.] 


>S^ee also “Additions to Library,” pp. 137 ct seq. 




Besemh ad Statistical Methiology : Booh ad Reviews of 1933- 
1938. Edited by 0. K. Buros, Kutgers University Press, New 
Brunswick, U.8.A. 100-fvipp. |1.25. 

[This is a catalogue of books published in English during the period 1933-8 
on the methodology of research and on statistical methods, together with 
excerpts of reviews of those books. At a time when it is diftlcult to keep 
pace even with reviews the compilation will be of interest and value to 
statisticians, and will, we hope, be continued for future years.] 

Universitt/ of Liverpool : Social Scknce Department. Tbe Economic 
Status of Coloured Families in the Port of Liverpool. Liverpool 
University Press, 1910. 8f" x 5}". 23 pp. is. 

[This Report is designed to elucidate a problem which is very real in the 
ports of this country. It supplements the account of an investigation 
made in 1930 (for the Liverpool Association for the Welfare of Half-Caste 
Children) on the Colour Problem in Liverpool and other Ports, and is 
especially confined to Liverpool and to the present economic conditions. 
The enquiry was undertaken under the auspices of the Liverpool Asso- 
ciation for the Welfare of Coloured People, and was organized by Mr. 
Caradog Jones and his staff. It covered 225 families--'* all that could 
bo readily traced and visited ’’—and the questions asked were those 
used for the Merseyside Survey. Out of 2i4 heads of families whose 
birthplace was ascertained 155 were West African, 34, West Indian, 13 
were English half-castes, the rest were from India, East Africa, the 
United States and Canada. All came as seamen, and as they are usually 
unfitted or disinclined for any other calling there is much unemployment. 
The difficulty of finding work for half-iiasto adolescents aggravates the 
problem. Figures relating to income, rent, budgets, employment, etc;., 
are given, and, as in the Merseyside Survey, some detailed accounts of 
particular persons give the statistical skeleton a humane aspect,] 
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STATISTICAL NOTES 

(1) British Official Statistics 

On page 118 we give a table summarizing the oversea trade of 
the United Kingdom for the years 1938 and 1939. Figures are only 
available for trade in merchandise since the outbreak of war, and the 
particulars given in the tal)le for bullion and specie and for shipping 
movements accordingly relate to the twelve months ended August 
1939, and not to the calendar year. The trade accounts published 
since the outbreak of war give information concerning the value of 
each class and group of merchandise imported, exported or re- 
exported, but no details are given of the quantity and value of the 
imports or exports of particular descriptions of goods. Owing to the 
suppression, doubtless for good reasons, of information relating to 
quantities, it is impossible to give the usual quantitative analysis 
of the trade of the country last year. Certain facts stand out, 
however, from the published value figures. 

First of all the trade balance. Up to August there had been a 
fall of £ii* 2 million in the adverse ])alance compared with the corre- 
sponding period of last year. A further fall of £6*7 million was 
recorded in September as a result of much-reduced imports. Since 
then there has been a considerable rise each month - £4*1 million 
in October, £13*9 million in November and £i3’7 million in December. 
For the year as a whole the adverse balance rose from £387 million 
in 1938 to £401 million last year. The year 1940 will undoubtedly 
see a very noticeable further rise. 


The outbreak of war, in 1939 as in 1914, had an immediate 
drastic elTect on both our import and our export trade; imports in 
S(‘ptember were 33 per cent, lower in value than a year earlier, tlie 
corresponding falls for exports and re-exports being 42 and 41 per 
cent, respectively. Subsequently while re-exports remained little 
more than half what they were a year earlier, imports and exports 
rose considerably, and in December were respectively 17 and 3 per 
cent, higher than in December 1938. Shipping was probably the 
main cause of the reduction in trade at the outbreak of war. Many 
vessels were requisitioned for the transport of the Expeditionary 
Force to France, the Mediterranean was closed for three weeks, and 
the necessity for entering all goods at the Customs before shipment 
caused much delay and congestion at the docks. The necessity for 
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the introduction of the convoy system so early in the war caused 
an immediate loss of efficiency in the employment of shipping and 
the loss in carrying capacity has been reflected in the trade figures. 
Other difficulties arose from the institution of import and export 
licensing systems, which covered in each instance a very wide range 
of goods, and as these restrictions could not be brought into opera- 
tion gradually, as they were during 1914-18, they accordingly 
resulted in a great hold-up of trade, particularly as regards exports. 
To what extent that hold-up caused the trade returns for November 
and December to be more favourable than would otherwise be the 
case cannot be stated, but there is no doubt that our trade recovered 
from the initial shock much more rapidly on this occasion than it 
did in 1914. The following table shows the relationship to the 
average for the three months before the war of the value of imports 
and exports in each of the first four months of war in 1914 and 
1939 : - 


War month 

Import.s 

i .. _ 

EiKj'orts 

1914 

10." 9 

]0]4 

1030 


Per e(‘nt. 

Per ('ent. 

Per eent. 

I^e.r eont. 

First ... 

72 

62 

57 

59 

Second ... 

76 

77 

63 

m 

Third 

88 

104 

68 

96 

Fourth 

95 

108 

58 

1 

103 


It was not till May 1916 that our exports exceeded this ])re-war 
average, whereas on this occasion the pre-war figure was exceeded 
in the fourth month of the war. For imports the pre-war figure 
was exceeded in the fifth month of the last war and the third of 
this. One reason for the more rapid improvement this time is that 
prices, of imports in particular, have risen more rapidly than they 
did in 1914. In the absence of the usual calculation by the Board 
of Trade and the quantitative data normally published, the extent 
of the rise cannot be ascertained, but the rise of 25 per cent, in 
wholesale prices between August and December indicates that this 
is likely to be substantial. For food and industrial raw materials 
the rises were 31 and 22 per cent., respectively, and as the quota- 
tions on which these are based are very largely for imported goods, 
a large rise is clearly indicated for imports, though this may well 
not be wholly reflected in the trade returns. For the group described 
by the Board of Trade as “ manufactured articles,” comprising the 
more finished goods for which wholesale prices are available, the 
rise has been 12 per cent., and this again is probably considerably 
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greater than the increase in average values of exports, partly because 
of the time lag and partly because exports comprise mainly more 
highly finished articles than those included in the wholesale prices 
index number. 


Prior to the outbreak of war, retained imports of food, drink 
and tobacco had fallen by £15*2 million (6 per cent.), the reduction 
of £12-5 million for grain and flour being outstanding. A further 
fall of £14-0 million occurred after August, the largest reductions 
during this period being £7*5 million for tobacco and £5*8 million for 
grain and flour. In December, however, there was a rise of £7*3 
million, the only substantial decline being for tobacco. 

For raw materials there was a fall of £5*9 million (4 per cent.) 
in retained imports in the eight months before the war, cotton and 
rubber each showing decreases of about £4! million and wool a rise 
of nearly £5 million. Subsequently there has been a rise of £5*2 
million, mainly as a result of larger imports of cottoi^ — up by over 
£9 million. Timber fell by £64 million and wool by £3 million. 

Retained imports of manufactured goods showed the opposite 
movement to raw materials, an increase of £15*8 million before th(i 
war being followed by a fall of £3-4 million subsequently. Many of 
the groups show the elTect of import restrictions, and the fall would 
have been doubled had it not been for a rise of £3*3 million in 
retained imports of iron and steel. 

An increase of £17 million was recorded in exports of food, 
drink and tobacco in the eight months before the war, followed 
by a fall of £1*9 million, though in the latter period exports of 
beverages — essentially spirits showed a rise of nearly £i million. 
Exports of raw materials, which had risen by £1-2 million, fell 
during the first four months of the war by £3-7 million. Exports 
of coal were maintained in value, but there was a marked fall of 
£i* 5 million in exports of raw wool, etc., and most other groups 
showed smaller declines. 

Exports of manufactured articles rose by £3 m million up to 
August and fell by £30*9 million subsequently. Heavy declines 
were recorded during the last four months of the year for vehicles 
(£87 million), machinery (£8*i million) and iron and steel (£4-9 
million) ; exports in most of the other groups also showed a reduction, 
but small increases were recorded for coke and manufactured fuel, 
silk and artificial silk goods, foot-wear and rubber manufactures. 
Cotton goods showed a negligible decline, and in December were £1*3 
million more than a year earlier. 
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Movements and Classes 

Twelve Months 
ended 

December, 1938 

Twelve Months 
ended 

December, 1939 

Increase (4-) 
or 

Decrease (— ) 

Imports, c.i.f. — 

£’000 

£’000 

£’000 

Food, drink and tobacco 

430,117 

399,460 

(-) 30,657 

(-) 6,432 

Raw materials and"j 
articles inaiiily un- > 

247.923 

241,491 

manufactured ... I 

Articles wholl}^ orj 

mainly manufac- > 

233,81 1 

237,889 

( + ) 4,078 

tured ... ... J 

Other articles 

7,658 

7,104 

(-) 554 

Total Imports ... 

919,509 

885,944 

{-) .33,565 

Exports, f.o.b. — 

United Kingdom Produce 




and Manufacturers — 
Food, drink and tobacco 

35,894 

35,707 

(-) 1«I 

Raw materials a nd I 
articles mainly un- > 

56,920 

54,391 

(-) 2,529 

manufactured J 

Articles wholly orj 

mainly manufac- > 

365,244 

337,452 

(-) 27,792 

tured J 

Other articles 

12,697 

11,256 

(-) 1,441 

(-) 1,433 

(--) f>,707 

Imported M ere hand he — 
Food, drink and tobacco 

12,299 

10,866 

Raw materials and") 
articles mainly un- > 

30,251 

24,544 

manufactured ... j 

Articles wholly orl 

mainly manufac- > 

18,277 

9,930 

(-) 8,347 

tured ... ... J 

Other articles 

698 

586 

(-) ii:i 

Total Exports ... 

532,280 

484,732 

{-) 47,548 

Bullion and Specie- 

Imports 


Twelve niojidis 
ended 

DecHirnber, 1938 

257,732 

'I'wtdve months 
ended 

August, 1939 

245,072 

Exports 


33I,()19 

682,607 


Movements of Shipping in the 
Foreign Trade — 

Entered with cargoes — 

British 

Foreign 

Number 

of 

Vessels 

24,215 

26,004 

i 

'Thousand 

Tons 

Net 

38,908 

29,464 

Number 

of 

Vessels 

24,596 

25,974 

Thousand 

Tons 

Net 

39,359 

29,123 

Total entered 

50,219 

68,372 

50,570 

68,482 

Cleared with cargoes — 

British 

Foreign 

i 

29,183 
21, .521 

34,511 

24,370 

29,812 ' 
22,459 

35,078 

25,815 

Total cleared 

50,704 

58,881 

52,271 

60,893 
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Bullion and specie figures are not available for the year ; up to 
August imports amounted to £165 million and exports to £461 
million, showing a net loss of £295 million in gold and £i million in 
silver. In the year 1938 exports had exceeded imports by £74 
million. 


There was very little change in the general level of wholesale prices 
during the first eight months of 1939 , a fall of 1*5 per cent, in the 
prices of articles of food and tobacco between December 1938 and 
August 1939 practically balancing a slight rise (0-5 per cent.) in the 
prices of industrial materials and manufactures. Thus, measured 
by the Board of Trade index-number (1930 ~ 100), which stood at 
98-3 for December 1938 , the fall in general prices had only amounted 
to 0*2 per cent, by August, when the number stood at 98*1. From 
the commencement of the war, however, prices advanced steeply, 
and by December the index number had mounted to 120-9, 
advanc^e of about 23 per cent, both as compared with December 1938 
and with August 1939 . The increases in price over the four months 
September to December were greatest in cereals (60-7 per cent.) and 

in textiles generally cotton 50*4 per cent., wool 27*9 per cent., and 

other textiles 37*9 per cent. Most other commodities advanced in 
price appreciably, especially meat and other articles of food, and in 
some cases (e.g. sugar, butter, and bacon) it was soon found necessary 
for the Government to fix maximum prices and to establish rationing. 
As far as industrial materials were concerned, control of many of 
them was taken over by the Government, prices being stabilized in 
some cases and su])plies to consumers regulated by licence or other- 
wise. In other cases the Government became the purchaser of the 
actual and prospective supplies. As a consequence, although in 
most cases market prices are still quoted, it is not always clear that 
supplies are available in desired quantities to would-be purchasers 
or holders of licences, and it would seem that there is, from one 
as])ect, some artificiality in index numbers quoted under such con- 
ditions. There is, however, no reason to suppose that transactions 
on any large scale take place except at the fixed prices or range of 
prices, and it is not likely that the variation in the quantities sold 
or available would alter to any extent the weights used in the 
Board of Trade Index Number at any rate for the present. The 
Board of Trade Journal, while continuing to publish the index 
numbers for the various groups of commodities, has ceased to print 
the actual monthly prices of the commodities themselves, but fairly 
reliable figures are available from other sources as to the current 
prices of many of them. The smallest increases in price over the 
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first four months of the war were in the coal and iron and steel groups, 
which advanced 8*6 per cent, and 10-3 per cent., respectively. A 
further advance in iron and steel prices of about 10 per cent, is, 
however, arranged for February. The increases were highest, as has 
been stated, in cereals and textiles, English Gazette averages for 
barley and oats showing advances of over 100 per cent, and English 
wheat of over 50 per cent., but the increase in the prices of im- 
ported cereals were considerably less. The rise in the price of 
American cotton has also been very considerable, and “ middling 
American,” which at the end of August 1939 was per lb. at 
Liverpool, was 8|^i. at the end of December — an advance of nearly 
60 per cent. — Egyptian raw cotton advanced 46 per cent. 

The Board of Trade index numbers of wholesale prices from July 
1939 are given below : 


(Averages for the year 1930 100) 


Date 

Toial 

Food 

Total 

not 

Food 

AH 

Articles 

Fasic 

Mat(“rials 

liitcr- 

inediate 

IToducts 

Manu- 

factured 

Artic)(!.s 

nuildirig 

Materials 

July 1939 

91-2 

101*7 

98*1 

94*3 

102*0 

109*1 

103*3 

Aug. „ 

904 

102*2 

98*1 

94*5 

1040 

108*7 

104*1 

8ept. „ 

101*2 

107*7 

105*6 

101*6 

113*3 

111*3 

107*3 

Oct. ,, 

1094 

11I-4 

110*9 

107*8 

116*2 

114*2 

107*7 

Nov. ,, 

115-3 

118*0 

117*2 

117*5 

121*7 

119*8 

100*5 

Dec. 

i 120*1 

121*1 

120*9 

121*9 

125*0 

122*0 

1 10*3 

Dec. 1938 

91-8 

10 lu 

1 98-3 

89-9 

102-5 

111-2 

103-5 

„ 1937 

104’4 

109-2 

1 107-0 

106-9 

107-7 \ 

114-1 

105-0 

Year 1939 

97- f) 

105-1 

\ 102-0 

98-1 

106-5 

111-3 i 

104-8 

„ .1938 

97’3 

103-5 

101-4 

92-9 

104-5 

112-1 

104-1 

„ 1937 

102’2 

112-0 

108-7 

122-9 

108-9 

111-1 \ 

1 

104-2 


The figures of certain other British index numbers and the official 
index number for the United States (Bureau of Labour) are given 
below for comparison. The French and German index numbers are 
not available for the period of the war. 


Date 

JJoard of 
Trade; 

( 1930 =.^ 100 ) 

Eronomisl 
(1927 =■--- 100) 

Statist (1 800- : 
77 = 100) 

The Times 
(1913 100) 

U.S.A. 

(Bur<.;au of 
laihoiir) 
(1920 100)* 

Dec. 

1938 

98*3 

68*6 

89 ' 1 

113*8 

76*9 

July 

1939 

98*1 

69-3 

88-7 

111*9 

75*3 

Aug. 

1939 

98*1 

70*3 

90-4 

114*5 

74*8 

Dec. 

1939 

120*9 

91*7 

120-1 

142*5 

79*0 


Average of weekly figures. 
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Figures compiled by the Wholesale Textile Association in 
collaboration with the Bank of England, and showing by index 
numbers the value of wholesale textile trading, are now published 
monthly in the Board of Trade Journal. “ Practically all the 
imj)ortant houses in the large centres of distribution are con- 
tributors,’’ and the index numbers for the years 1935-39 for Great 
Britain are set out below, the average monthly sales in 1937 being 
taken as loo. 


Toar 

Home 'rrade 

Hxport Trade 

Total Trade 

1935 

96 

83 

96 

1936 

99 

90 

99 

1937 

100 

100 

100 

1938 

94 

82 

93 

1939 

105 

! 82 

104 


The export index number for September 1939 ( 74 ) showed a 
h(^avy decrease as compared with that for September 1938 ( 100 ), 
but for th(i following three months the index numbers showed con- 
siderable increases on those for the corresponding months of 1938, 
due for the most part, no doubt, to the increased prices of many 
classes of textile goods. 


The Ministry of Agriculture have published Part I of their 
Agricultural Statistics for 1938, containing figures relating to the 
acreage and production of crops, number of live-stock and of 
agricultural workers, and output and prices of Agricultural Produce 
in England and Wales. In addition to the detailed statistics for 
the year 1938, summary tables are given for the principal items 
covering the ten years 1929-38 for Great Britain and the United 
Kingdom as well as England and Wales. Many of the figures have 
been published separately in advance of this publication, and 
particulars of the fluctuations in the index numbers and of the 
estimated value of the agricultural output have already appeared 
in this Journal (Part II, 1939, p. 326, and Part III, 1939, p. 477). 

This volume of agricultural statistics, which is accompanied by 
a short report, covers all the main items of statistics relating to 
agriculture in 1938 except those relating to supplies of agricultural 
produce and requirements imported from overseas and their relation 
to home production. These questions are reserved for Part II, the 
latest issue of which refers to 1936. 
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At January 1 st, 1940 , the average level of retail prices of articles 
of working-class consumption had risen about 12 per cent, compared 
with prices at September 1 st, 1939 . According to the Ministry of 
Labour index number, retail prices of food had advanced 14 per cent., 
those of articles of clothing 20 per cent., fuel and light 10 per cent., 
and miscellaneous articles of expenditure nearly 6 per cent. Taking 
the general level of these prices at July 1914 as 100, the index number 
for January 1 st, 1940 , was 174 and that for September 1 st, 1939 , 
was 155. The principal increases in food prices were in respect of 
sugar and bacon, which advanced 49 and 31 per cent., respectively. 
Most of the increase in sugar was due to the increased duty of id, per 
lb. imposed in September. Maximum retail selling prices have been 
fixed for meat, sugar, butter, margarine, eggs, bread, and potatoes, 
the increased cost of some of them being ])artly met by a Govern- 
ment subvention. Up to now only butter, bacon, and sugar have 
been rationed to consumers, the rationing of meat not coming into 
operation until March 11 th. By January 1 st the prices of the 
cheaper portions of beef and mutton had risen 14 to 19 ])er cent, and 
of the dearer joints 8 to 10 per cent. The index numbers for the 
various classes of expenditure are given below at the undermentioned 
dates, the jnices for July 1914 being taken as 100. 


Date 

Foof] 

Rctil and 
liatos 

(’lotliinjj; 

Funj and 
Light. 

Othf'r 

Hems 

All IK'IIIS 

Jan. 1st, 1939 

138 

161 

205-210 

180-185 

175 

155 

Sept. 1st, ,, 

138 

162 

205-210 

180-185 

180 

155 

Jan. 1st, 1940 

157 

i 

162 

250 

200 

190 

174 


The net effect of all the changes * in wages reported to the 
Ministry of Labour in 1939 was a weekly increase of nearly 
£900,000. About 5,482,000 workpeople received increases and 
68,000 received decreases. Most of the increases were arrang(‘ff 
since the commencement of the war, and in the four months com- 
mencing September about four and three-quarter million work- 
people received advances totalling to about £830,000 per week. This 
is the largest increase in rates of wages since 1920 . It is estimated 
by the Ministry of Labour that in all industries (including agriculture) 
for which information is available the average level of weekly full- 
time rates of wages was at the end of 1939 from 4 to 4I per cent, 
higher than at the end of 1938 . In 30 of the 47 districts into which 

* Excluding changes in the wages of agricultural labourers, domestic 
servants, Government employees, shop assistants, and clerks. 





Statistical Notes 


123 


1940] 

England and Walen is divided for the purposes of the Agricultural 
Wages Regulation Act of 1924 , advances of wages to Agricultural 
labourers of from is. to 39. Gd. per week have taken })lace since the 
beginning of September. 

About 380,000 workpeople had their hours of labour reduced to 
the extent of about 3J hours per week. These workpeople were 
chiefly juvenile workers under 16 years of age and their hours were 
reduced to a maximum of 44 per week from July 1st, 1939 , under a 
provision of the Factories Act of 1937 . The working hours were also 
reduced of certain classes of surface workers at coal mines in Cumber- 
land, and at shale mines in Scotland. 


The net number of workpeople directly involved in trade disputes 
causing stoppage of work in 1939 was 245,000, and 91,000 more were 
thrown out of work at the establishments whtu'e the disputes occurred, 
but were not parties to the disputes. The number of working days 
lost in consequence of trade disputes in 1939 was about 1,340,000, 
compared with 1,330,006 similarly lost in 1938 . Disputes in the 
coal-mining industry accounted for over thre(‘-fifths of the work- 
people involved in the disputes and for rather more than two-fifths 
of the working days lost. 


Except for the first two months of the year, em, ploy merit in 1939 was 
consistently l.)etter than in the corresy)onding month of 1938 , and the 
mean, rate of unemployment in the insured trades in Great Britain and 
Northern Ireland* in 1939 was 10-5 per cent, as compared with 12*9 
per cent, in 1938 and io-8 percent, in 1937 . From February to August 
the improvement in employment was continuous, the proportion 
unemployed dro])ping from 13-3 per cent, in the former month to 
8*7 per cent, in the latter. Following on the outbreak of war, how- 
ever, unemployment increased to an ap[)reciable extent, and the 
proportion unemployed rose to 9*1 per cent, at September 12 th and 
to 9*6 per cent, at October 17 th. There was a slight imj)rovement in 
November and a greater one in December 1939 , but at th(‘. end of the 
year the rate of unemployment (9*1 per cent.) was still above that 
for August. The increase in unemployment was principally among 
women and girls, and is stated to have been due to large numbers of 
women, who had not previously been in the insured trades, offering 
themselves for work in connection with the war. The number of 
men out of work was slightly less in December than in August, and 
this no doubt was due to a considerable extent to the calling up of 
men for service with the colours. It is quite obvious that the con- 
* Excluding Agriculture. 
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siderably increased numbers of men employed in munition work of 
all kinds bad not at the end of tbe year compensated for tbe dis- 
location in industry caused by tbe outbreak of war. Unemploy- 
ment at tbe end of 1939 was, however, mucb less than at tbe end of 

1938 (9*1 per cent, compared witb 12*9 per cent.). Except in 
London, unemployment in 1939 showed a decline in all tbe adminis- 
trative areas. It was lowest in the South-Western and South- 
Eastern Divisions, and in the Midlands (6*5, 7*7, and 7-4 per cent., 
respectively), and highest, as usual, in Northern Ireland (23-0 per 
cent.). It was 18-5 per cent, in Wales, 157 per cent, in the Northern 
Division, 13*5 per cent, in Scotland, 13*6 per cent, in the North- 
Western, 10- 1 per cent, in the North-Eastern, and 8*i per cent, in 
the London Division. Unemployment in agriculture in 1939 
showed little change as compared with 1938 . The proportion out of 
work varied from 2-6 per cent, in the South-Western Division to 
10*3 per cent, in Wales; in Northern Ireland it was 22-3 per cent. 

As compared with December 1938 employment at the end of 

1939 had improved in 90 out of the 105 groups into which tbe 
Ministry of Labour divides the insured trades. In the remaining 
groups, covering about 2,000,000 workpeople, there was a decline, 
which was most marked in dressmaking and millinery, in printing 
and bookbinding, and in laundries. In eleven groups covering 
nearly 2 J million workpeople the rate of unemployment was over 
15 per cent.; in two groups — public works construction and enter- 
tainment trades, etc. — it was 24*5 per cent, and 207 per cent., 
respectively, and in the building trades 15*8 per cent. 


The percentages unemployed in the insured trades in Great 
Britain and Northern Ireland from July to December 1939 are set 
out below 


Percentage Unemployed in Oreat Britain anti TSTortheru Ireland of 
Workpeo]>le Insured under 


Date 

General 

Scheme 

Agricultural 

Schemti 

Gtmeral ai 

Males 

id Agricultui 

Females 

al Scheme 

d’otal 

July 10th, 1939 ... 

9-0 

40 

9*3 

7*2 

8*7 

Aug. 14th, „ 

8*7 

3-9 

8-9 

7-4 

8*5 

Sept, lith, „ 

91 

3-4 

8-2 1 

10-6 

8*8 

Oct. 16 th, ,, 

9-6 

40 

8*9 1 

10-4 

9*3 

Nov. 13th, ,, 

9-5 

51 1 

8-8 ! 

10-4 

9*2 

Dec. 11th, ,, 

91 

7-4 

8*8 ! 

9-8 

9*1 

Dec. mh, 1938 

12-9 

8’9 


lO-i 

12-7 
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The total number of workpeople aged i6 to 64 (insured and un- 
insured) on the registers of the Employment Offices of the Ministry 
of Labour in Great Britain for the last six months of 1939 is given 
below. The total recorded for December 11 th, 1939 , included 
10,102 boys and 13,595 girls between the ages of 14 and 16, and 
18,844 boys and 24,717 girls between the ages of 16 and 18. 


Date 

Wholly 

Ciicmployod 

Temporarily 

Stofiped 

Persons 
Norm ally 
in Casual 
]hni)loyrnent 

'L'otal 

July 10th, 19.39 

1,01.3,636 

190,364 

52,424 

1,256,424 

Aug. 14 th, ,, 

968,108 

211,978 

51,606 

1,231,692 

Sept, nth, ,, 

1,052,218 

227,099 

51,611 

1,330,927 

Oct. 16th, ,, 

1,221,6.55 

146,451 

62,532 

1,430,638 

Nov. 13th, „ 

1,213,345 

135,233 

54,010 

1,402,588 

Dec. 11th, ,, 

1,170,798 

143,065 

47,662 

1,361,525 

Dec, 12th, 1938 

1,474,019 

294,708 

62,643 

1,831,372 


As compared with December 1938 , the numbers on the registers 
at the end of 1939 declined by 469,847. The number of men over 
18 fell by 486,938 and the number of women increased by 20,588. 


(2) Other Statistics 

The general downward tendency in Slock Exchaofjc Values 
during 1937 and 1938 continued during 1939 with some slight 
reaction in the middle of the year. With the outbreak of the war 
prices fell away steeply, and the index number * of the Bankers^ 
Magazine, which stood at 107-4 at August 18 th, 1939 , fell to 103*3 
at September 19 th, a fall of 3-8 per cent, (values at December 
1921 — 100). During the following three months prices recovered 
to some extent, and for November and December the ind(*x number 
stood at 108-7, rather more than i per cent, above that for August, 
but lower than in any December since 1931 . 

The Group of Fixed Interest Stocks r(‘covered to a somewhat 
greater extent than that for variable Dividend Securities, the index 
numbers for the two groups being respectively 112-4 and 100-8 in 
December and 110-9 and 100-2 in August. British Railway pre- 
ference and ordinary stocks had improved appreciably by the end 
of the year, and there was an advance in the prices of United States 
railway shares. On balance British arid Indian Funds showed little 
change during the four months of war, but at the end of the year 
they were considerably below (4*7 per cent.) the prices obtaining at 
* Based on the prices of 365 representative securities. 
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the end of 1938. Since the end of the year, however, these stocks 
have advanced very appreciably, due no doubt to a considerable 
extent to the announcement of the British Government's proposals 
for the conversion of the 4| per cent. loan. 


The statistics of retail sales prepared by the Bank of England in 
conjunction with various retail distributors’ Associations and co- 
operative societies show that over the eleven months February to 
December 1939 there was an inc'rease of 3*1 per cent, in value as 
compared with the sales in the corresponding ])eriod of 1938. Sales 
of food and perishables increased 4*3 per cent, and of non-food 
merchandise i*8 per cent. It would appear, so far as the sales of 
food are concerned, there was some decline in the quantities sold, 
as over the same period the Ministry of Labour index number 
recorded an increase in food prices of nearly 14 ])er cent. The two 
sets of figures are not strictly ('omparable, as the Ministry of Labour’s 
index number relates to working-class ])rices only, but there is no 
reason to suppose that other food prices have not also advanced 
considerably. 


No exact figures can be given as to the advance in shipping 
freights, as the index number of the Chamber of Shipping has not 
been published for any month later than August. What evidence 
is available shows that freights have advanced very considerably, 
especially for cargoes carried in neutral ship])ing. 


The October issue of the Monthly Crop Report of the International 
Institute of Agriculture contains a review of the ivorld wheat position 
in the cereal year, August 1939 to July 1940. The outbreak of war 
necessarily makes the forecasts more conjectural and less reliable 
than usual, as the normal flow of international trade has been inter- 
rupted and several Governments have suspended the publication of 
information relating to production and trade movements. For some 
countries there are no official estimates of the 1939 wheat crop, 
while for oth(*rs there are only unrevised forecasts made before 
harvest. 80 far, however, as can be judged, the world wheat pro- 
duction is large, being only 8 per cent, less than the record wheat 
crop of last year and 15 per cent, above the 1933-37 average. 

Taking the main areas separately, the European crop of 1939, 
though less than last year, is appreciably larger than the five- or 
ten-year averages. In North America also the crops, though not 
as large as in 1938, are the next best obtained since 1932. Pro- 
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duction in Asia is excellent, and the out-turn in Africa surpasses all 
previous records. In South America and Oceania the results are 
forecast as appreciably better than average. 

As a result of these favourable harvests, there will be a consider- 
able addition to the exportable supplies, which are made up partly 
of the surplus from the new crops, after satisfying internal require- 
ments and providing for a normal carry-over, and partly of the 
large stocks remaining on August 1, 1939, from the exceptionally 
large crop of last year. The total quantities available for export in 
the ] 939-40 season are accordingly estimated to amount to 1,313 
million bushels as compared with 1,146 million bushels in 1938-39. 

The ivJieat reqfiirenients of the importing countries are likely this 
y(pir to be affected by a number of conflicting influences. Demand 
is likely to be reduced by the abundance of domestic wheat supplies 
in the majority of importing countries, as well as by restrictions 
on consumption and economy in purchase. On the other hand, 
import requirements may be increased l)y the natural tendeiu’y in 
the pr(‘sent situation to increase donn'stic reserves in anticipation 
of greater difficulties in future, and to make good smaller supplies 
of some other food-stuffs. Obviously estimates tend to be con- 
jectural and liable to great modification in practice, l)ut, subject to 
these reserves, the .Institute estimates the im])ort requinmients as 
about 600 million bushels, as against 618 million bushels last year. 
It will be seen that, compared with the heavy ex])ortable su])plies, 
tlie import requirements are very low. This must result in a further 
increase in stocks in. hand at the end of the season (6c., in the middle 
of 1940), even if these forecasts undergo in the actual event fairly 
con si d era bl e m od i ficati on . 

The November Bulleiin gives some later figures, but these largely 
counterbalance oru' another, and the Institute does not suggevst any 
change in the above general forecast. 


The forest area within the boundaries of the U.S.8.R. is said to 
re])resent one-third of the wuirld’s forest lands, and although’ only 
about one-half of this is actually being exploited, timber is one of 
the most important items of Russian ex|)ort. In the last year or 
two, liowever, a marked contraction has taken place in the Russian 
Ti)nber Trade. Between 1930 and 1936 and also l)efore 1913, 
exports amounted to jo million cub. metres and upwards annually, 
whereas in 1938 they were little more than one-half this quantity. 
According to an article in the Monthly Bulletin of Agricultural 
Economics y published by the International Institute of Agriculture, 
this decline was due, in part, to the heavy fall in the prices of sawn 
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timber which in 1935 were less than half what they had been in 
1929. The result of these low prices was the establishment of 
export quotas by the European Timber Exporters Convention, to 
which Eussia adhered and under which her exports of sawn timber 
were reduced. 

Apart from this, the policy recently adopted in regard to the 
exploitation of forests in Eussia is said to have had the effect of 
reducing exports, although this policy will take many years to be 
fully carried out. It aims generally at a shifting of the areas of 
exploitation to the well-wooded but less accessible territories in the 
north and east of the U.S.S.E., partly with the object of developing 
and improving forest resources, and partly to present the denuda- 
tion of the forest areas in the Central industrial regions. The pro- 
gress of the policy is, however, likely to be slow, as it requires great 
capital investment, technically skilled labour, and an improvement 
of living conditions in the remoter forest districts by the construc- 
tion of roads, houses, schools, social centres, etc., in order to make 
the lives of the workers more attractive. The execution of the 
policy is also impeded by the need for exporting timber in the 
interests of the balance of trade. 

Another factor in the supply of wood for export is the expansion 
in the home demand. The carrying out of the programmes of the 
Five-Year Plans has required large quantities of timber of different 
types, and the consumption of sawn wood increased from y-i million 
cub. metres in 1913 to 29*3 million cub. metres in 1936. The use 
of wood is also increasing industrially for the manufacture of ply- 
wood, paper, artificial silk, and fibre and other purposes. 

On the whole it is thought that the U.S.S.E. will hardly be able 
to export a greater proportion of its timber production than it does 
now without adverse effects on the steadily rising home demand. 

About 59 per cent, of the total Eussian exports in 1938 consisted 
of sawn timber, 17-I per cent, of pit props and 15 per cent, of pulp 
wood, leaving 8 per cent, for other descriptions. The United King- 
dom is the largest customer, and in 1938 took over one-half of the 
total exports of sawn wood, while Holland took 16 per cent, and 
Germany 13 per cent. 

In the pulp- wood trade there have been great changes as a result 
of the development of the Eussian paper and cellulose industries. 
Exports have declined from 4^ million cub. metres in 1934 to a little 
over I million in 1938 : in 1934, Germany took 60 per cent, amount- 
ing to 2*7 million cub. metres, but by 1938 the quantity had fallen 
to 91,800 cub. metres or 8*7 per cent. Consignments to Britain fell 
in the same period from 389,000 cub. metres to 121,000 cub. metres. 
The exports of pit-props have also declined. 
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CURRENT NOTES 

In 1921 Professor Pigou published a book on The Political 
Economy of War and has now issued a fresh and revised edition 
(Macmillan’s, viii + 109 pp., 55.). We would draw attention to this 
work as certain to be of use to those interested in tracing the economic 
effects of “ war measures.” In fourteen short and very clear 
chapters the author first discusses sundry general topics, such as the 
economic causes for war, the resources available for war, personal 
economies, etc., and then surveys what was done in the name of the 
State by taxing and borrowing, by controlling prices and rationing, 
by financing through new money and bank credits, and so on. A 
brief economic commentary accompanies the description and 
summary of what was done. All these matters, as Professor Pigou 
says, are once more of dominating interest,” for “ economic factors 
may be expected to play a decisive part ” in the present conflict. 

Since 1921 various changes in economic organization have taken 
place and attention is directed to them. For example, “ now this 
country is possessed of a vast medley of marketing boards. . . . 
Thus, prima facie, we are in a better position for introducing an 
effective control of prices than we were a quarter of a century ago.” 
But it is added that it ‘‘ is, to say the least, doubtful ” whether 
bodies intended for the inaintenance of “ fair ” prices can be used to 
prevent farmers and middlemen from earning too much. It will do 
no harm if readers of this little book are led to return to Sir W. H. 
Beveridge’s larger treatise on British Food Control (published in 
1928 by tbe Oxford University Press for the Carnegie Endowment 
for International Peace) in order to observe in greater detail the 
working of the various official agencies in 1914-18. 

Professor Pigou subjoins a sad little Epilogue. The correspond- 
ing chapters in the original book were followed by chapters on “ the 
aftermath of the war as regards currency, national debt and govern- 
ment control,” but those have been omitted, for “ now, at the 
beginning of our struggle — a struggle that may wreck the world — it 
is not in place.” His concluding words are : As an economist I 
have not the power, nor, as a man, the heart, to strain through a 
night so black to a dawn I shall not see.” This is too melancholy 
an ending for a man who is only 63. Sursum corda I 
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Current Notes 


[Part I, 


There lies before us a document, the operative part of which 
reads as follows : Universitas Litterarum Serdicensis Sancti 

dementis Achridensis, quinquagesimum a quo conditum est annum 
celebrans, virum clarissimum nobilissimum Arthurum Lyon Bowley, 
Professorem Londinensem, ob merita ejus erga scientiam statisticam, 
Doctorem Juris honoris causa creavit atque declaravit.” 

We congratulate our President on his continued conquest of the 
Balkan States. 


Looking through Hansard for March, one discovers a question 
by Sir H(*rbert Williams as to the average weekly number of persons 
placed in employment through the Central Register and the two 
subsidiary registers, to which the Minister of Labour, Mr. Ernest 
Brown, replied ])y giving tlie average weekly immber of persons 
notified as placed from the (-entral Register, adding that “ as 
different factors govern placing on the other two registers no com- 
bined average can b(‘. given.” In a furthcu reply to a supplementary 
question the Minist(‘r embroidered his first answer by stating that 
“ an average may be a mathematical fact but a social and sj)iritual 
fiction.” Since one definition of Statistics is the Science of Averar/es 
one feels that a wider publicity should b(‘. given to the Minister's 
obiter diclum, which is certainly a colourful ex])ansion of our 
President’s statement in Cha.pt(*r V of the Elemods of Statistics that 
“ an average is a purely mathematical conception.*’ Members of 
Parliament, whether on the front or back benches, seem to have only 
the haziest notions of either the meaning or the use of averages, 
beyond that they ar(; something the statistical Civil Servants put in 
answers to parliannMitary questions. One might take leave to remind 
them that, as our President has put it, by the use of averages 
complex groups and large Jiumbers are presented in a few significant 
words or figures,” or, to use Mr. Yule's iiiodc of exposition, averages 
are necessary in the classification of any long series of observations. 
Averages, however, must be properly used, for, again to quote our 
President : The use of an average in suggesting fields for special 
investigation is common in statistics. Of itself an arithmetical 
average is more likely to conceal than to disclose important facts; 
it is of the nature of an abbreviation, and is often an excuse for 
laziness ” (The Measurement of Social Phenomena, p. 46). 
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STATISTICAL AND ECONOMIC ARTICLES IN 
RECENT PERIODICALS 

Un iTE t) K 1 N r; d om - 

Acamnianis MAigazine 

December, 1939 — Keynes on forced saving : II. C. F. Holgaie. 
January, 1940 Family allowances in theory and practice. 
Agricultural Economics Society, Journal of Proceedings, January, 
1940 The trans])ort problem in relation to agriculture : 
F. L. Sabatini. The role of agricultural economists in the 
})romotion of world order : L. K. Elmliirst. 

Annals of Eugenics, August, 1939- - Maximal likelihood and 
minimal in relation to frequency curves : B.. S. Koshal. 
The spread of harmful autosomal rec.essive genes in human 
po[)ulation : J. B. S. Haldane. The sampling distribution of 
some statistics ol)tained from non-linear equations : R. A. 
Fisher. 

The Banher- — 

Noveinber, 1939 The control of prices. War finance : lessons 
of 1914 -18: W.T.C.King. 

December, 1939- The Keynes plan — and a variation : IK. M. 
Daccy. 

January, 1940 Overhaul the exchange restrictions ! : P. Einzig. 
Th(‘ l)ankiiig year at home. 

Economic Journal , December, 1939 - The income and fiscal ])ottmtial 
of Great Britain : J . M. Keynes. Wage j)olicy in war-time : 

E. A, G. Robinson. Labour potential in war-time : Helen 
Mal'oirer and H. W. Robinson. The building industry in 
Avar-time : Ian Bowen. The unofficial market in sterling : 
P. Einzig. British overseas investments, 1938 : Sir Robert 
Kindersley . 

Economica, November, 1939 The theory of foreign exchanges: 

F. Maehlu]). The “ rate of sale ” and the “ velocity of 
circulation of goods a comment : A. W. Marget. Note on 
bank window-dressing : F. W. Paish. 

Eugenics Revieu', October, 1939 Obstacles to marriage : R. H. 

Pear. Housing asocial families in Holland : P. Moshinsky. 
(Calculation of the net reproduction rate for married women : 
K. T. Dim. 

Institute of Actuaries Students^ Society, Journal, Vol. V . No. 3, 
1939™ The force of mortality at infantile ages : M. Lander. 
Institute of Bankers, Journal, December, 1939 — London gold 
market : P. Bareau. 

Puhlic Adniinistraiion, January, 1940- The organisation of govern- 
ment : Sir Gwilym Gibbon. The impact of the war on local 
finances : J. D. Inirie, 
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United Kingdom — Contd. 

Review of Economic Studies, October, 1939 — Speculation and 
economic stability : iV, Kaldor. Mr. Keynes and Marx on 
the theory of capital accumulation, money and interest : 
Fan-Hung. Regional labour markets and the process of 
unemployment : //. If. Singer, The proposal for a coal 
subsidy : A. Beachani. 

Royal Agricultural Society of England, Journal, Novemher, 1939 — 
Social life in rural Denmark : W. H. Pedley. Rye and its 
■ possibilities in time of war : IJ, H. Robinson. A fie Id- to -lie Id 
study of twenty-five parishes in East SufTolk, with suggestions 
for increasing the productivity of their soil : A. If. (Hdershaw 
and F, W. Dunnett. Changes in agricultural production in 
England and Wales : 0. J. Beilby. 

Royal Society of Edinburgh, Transactions, Vol. LIX, Part III , 
1938 -39 — Ditrerential fertility in Scotland, II : Enid Charles 
and L. Hogben. 

Sociological Revieiv, October, 1939 — The elTects of urban growth 
on the countryside: A. If. Ashby. Labour migration and 
fertility : Goronwy II. Daniel. 

Statistiml and Social Inquiry Society of Irdand, Journal, 1 938 -39 
- -Presidential Address : Stanley Lyon. Examination of th(‘. 
sickness experience for the year 1935 of persons insured under 
the National Health Insurance Acts : R. 6, Brolchdin, 

India — 

Indian Journal of Economics, July, 1939— Mobility and social 
deviation : R. K, Muherjee. >Some methods of resi^arch in 
farm economics : Arjan Singh. Indian industrial efficiency 
comparison with Japan : K. E. Mathew. 

Sanhhyd, September, 1939- Partially balanced incomphd.e blo(*k 
designs : R. C. Bose and K. R. Nair. A note on the distri- 
bution of studentised D^-statistic : S. N. Roy. ]) statistics or 
some, generalisations in analysis of variance appropriate to 
multivariate problems : >S. N. Roy. Interrelation between 
supply and price of raw jute : A. R. Sinha. (Jor])orat(? saving 
as a factor in the business cycle : F. Vito. 

Austkalia — 

Economic Record, Supplement, October, 1939 -The economics of 
insulation : I). B. Copland. The Ottawa Agreement and 
after : If. B. Sutch. The development of central banking : 
A. U. Tocher. Guaranteed prices in operation: H. Belshaw. 
Population prospects and problems in New Zealand : E. P. 
Neale. 

Union of South Africa — 

South African Journal of Economics, September, 1939 -Consumer’s 
surplus and taxation : ex ante or ex j)ost ? : Herbert W. 
Robinson. Some factors in the economy of war — pricing, 
rationing, “ profiteering ” and control : Prof. C. S. Richards, 
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United States— 

American Statistical Association, Journal — 

Septeniher, 1939 - The limitations of statistical demand curves : 
G. J, Stigler. The use of the analysis of variance in enumera- 
tion by samj)ling : IT. G. Cochran. A statisti(’.a] approach to 
accident prevention : M. K. Kossoris. The correlation ratio 
for rank(‘d data : W. Allen Wallis. Nomographs for deter- 
mining the significance of the dillerences between the fre- 
quencies of events in two contrasted series or groups : J. 
Zubin. The summation check in statistical calculations : 
R. J. Myers and A. Herschfeld. 

December, 1939 -C^an prodiK'tion of autoniol)iles lee stabilized 
by making their prices flexible ? : Willford I . King. Tlie 
])lace for research in a state program for ])ubli(* welfare : 
D. M . Schneider. A method of graphic interjeolation : J . S. 
Stock. An experiment in teaching statistics : J. B. Coheri 
a'}(d J. M. Firestone. 

Annals of Mathemalical Statistics, December, 1939— Contributions 
to the theory of statistical estimation and testing hypoth(;s(‘s : 
A. Wald. Tlie distribution of the multiph* correlation 
c'oefticiont in periodogram analysis : D. M. Starkey. On the 
a,])pIication of the z-test to randomized blocks : M. 1). 
McXAirthy. On testing the hypothesis that two samj)les have 
been drawn from a common normal population : B. A. 
Lengyel. 

Ecirnometrica , January, 1940 - The transformation of value in the 
producti\'e process : L. Amoroso. The economic life of 
industrial equipnnmt : G. A. D. Preinreick. The possibilities 
and limitations of objective sampling in strengthening agri- 
cultural statistics : C. F. Sarle. Residual, diirerential, and 
al)solute urban ground rents and their cy(‘li(‘al fluctuations : 
K. Pribram. The degree of damping in business cycles : T. 
Koopmans. 

Harvard Business Review, Vol. XVIII, No. 2, 1940 The 1937 
recession in England : Jonathan A. Brown. Does futures 
trading influence prices : I). IT. Maloti. Distribution and 
the iinance company : IT. II. Grimes. 

Journal of Political Economy, October, 1939 Are we suffering from 
economic maturity?: Willford I. King. The sco])e and 
definition of economics : R. T. Bye. Scope and method in 
agricultural economics research : T. IT. Schultz. MoIkuiu : 
pro])h(d. of depopulation : J. J . Spengler. 

Milbank Memorial Fund Quarterly, January, 1940- Population and 
the pattern of unemployment, 1930 -37 : R. Vance and Nadia 
Danilevski. The age selection of mortality from tuberculosis 
in successive decades:, W. H. Frost. Dental caries in 
brothers and sisters of immune and susceptible children : 
H. Klein and C. E. Palmer. 
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United States — Conid. 

Monthly Labor Review- ■ 

October, 1939 — American labor in the world war period 1914 to 
April, 1917. State control of labor in Germany. 

November, 1939 — Extent of w^aste from depression unemploy- 
ment. 

Quarterly Journal of Economics — 

November, 1939, Part I — Period analysis and multi ])lier theory : 
F. Machluj). Discriminatory eiTects of the annual computa- 
tion of the corporation income tax : J . K. Butlers. Secular 
unemployment : J. M. Fleming. The analysis of demand : 
Ruby Turner Norris. 

November, 1939, PaH II — Exchange control in Austria and 
Hungary : //. S. Ellis. 

W heat St Oldies ■ 

October, 1939 World ” wheat stocks, 1890-1914 and 1922 39 • 
Helen C. Farnsworth. 

November, 1939 -Wheat and war, 1914-18 and now : M. K. 
Bennett. 

December, 1939 The world wheat situation, 1938 39, a r(‘view 

of the crop year : Joseph S. Davis. 

Argentina — 

Revista de Economia y Estadistica, Nos. 2 3, 1939 Estacionaiidad 
de la series de la exportacion Argentina. 


Belgium — 

Institut de Recherches Econorniques, Bulletin, November. 1939 Des 
rythmes seculaires d’expansion des industries houilleres euro- 
peennes dans leurs raj)ports ave(‘ h^s ])rix et les cords de 
production : Edouard de Bivort de la, Saudee. L ’alimentation 
de la Belgique en cas de blociis. Gom])honents et rc'touches 
a un plan : F. Baudhuin. 

Denmark — 

N ationalokonomish T'iddsshrift, 1939 5 hefte Om Indkomstfor- 
])lantning og Beskaeftigelsesforplantaring : Kjeld Philip. 
Prisernes Regulering Maal og Midler : H. ITc/ddi/e/ Pedersen. 

France — 

Journal des Economistes, July -October, 1939— La guerr(‘ hitlerieiine : 
le blocus : N . 

Revue FBconomie Politique, Se'pte.mlx'.rM)ecember, 1939 I\)ur un 
vocabulaire international de la science economique : Essai 
de definition des ses trois notions axiales : utilite, valeur, 
richesse : M. Manoilesco. Le dilemrac monetaire irlandais : 
V. Dillard. La vie economique en Allema.gne : //. Laufen- 
burger. 
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France — Contd. 

Revue du Travail, October, 1939 — Tlay)p()rt annuel du service 
medical du Travail (19^ annee, 1938). 

Journal de la SocieJe de Statistiqiie de Paris 

Octoher-NoV(md)eyr-I)ecAOid)^^^^^^ 1939 L’a])])li(‘atioQ du controle 
statistique : les diagra mines de controle : F. Rosenfeld. Note 
sur la inortalite des polytechniciens ; P. Depoid. 

Janwirif, 1940 - Revue de la situation econoinique internationale 
(1938-39); A.Barriol. 

Bulletin de la Statistique Ghierale de hi France, J uhj Sept ., 1939 — 
A])y)lication de la metbode des indices en vue de I’etablisse- 
meiit, de rexecution et du financamumt d(‘s jirogrammes 
sanitaires : Dr. R.-Il. Hazeniann. 


Italy — 

Les Assurances Sociale, JuUf-Au(}ust, 1939 Les maladies chroni- 
ques et I’invalidite en ce qui concerne ])liis specialement le 
rhurnatisnie et la tuberculost*. : A. (). 7jorini. 

Econornia — 

Octoher. 1939 La scienza (‘Conomica e rautarcliia : (\ E. Ferri. 

November, 1939- Avvenimenti moiietari nel 1939 lino airinizio 
delle ostilita : L. Fabrini. 

December, 1939 Sulla natalita dilTerenziale dei capoliioghi di 
provincia : V.Giusti. 

Giornale dec/li Economisti, Sept ember -October, 1939 ib'climinari 
ad una econornia di guerra : A. Lanzillo. Suirattendibilata di 
una tesi del K(‘ynes a jiroposito di variazioni dei salari nione- 
tari e reali : G. Demaria. 

Rivista di storia econo mica, September, 1939 - Alexander Wedder- 
burn e la teoria didla nmdita sino al 1777 : lib R. Scott. 
Teorie dei cicli e problemi di metodo : M . Lamberti. 

Japan 

Kyoto Ibniversify Econoniic Review, October, 1939 Lbarac’teristic 
features of Ja})anese small industri(‘s and poli(*i(*s for tlieir 
development : /. Otsuha. 

Sweden — 

Ekonomisk Tidskrift, December, 1939 - Oni finskt naringsliv ocb 
dess jainforbarbet med svenskt : A. J. Gadohn. Nagra 

problem riirande delinitioner ocli t(‘rininologi i teorien f()r de 
internationella kapitalrorelserna : Karin Kock. 

Switzerland — 

ZeitscJirift fur schweizerische Stafistik und Volksivirtschaft, 1939, 

in. Reiseverkebr und Yolkswirtscbaft (»raubundeus : IF 

Gurtner. Inlandserzeugung, Kinfubr, Ausfulir, Verbraucb 
und fiskaliscbe Belastung alkobolischer Getrilnke in der 
Schweiz 1885-1938 : A. Schellenberg, E. T. H. Wddenswil 
and R. F. Gosselke. 
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International — 

International Labour Review, January, 1940-™Housing policy in 
war-time : Carl M. Wright, The compensation of war 
victims : Germany. 

Monthly Bulletin of Statistics, January, 1940 — Monthly exports of 
certain commodities. Central monetary gold reserves of the 
world. 

Revue de VInstitut International de Statistique, Livr. 2-3, 1939 — 
Le Comite d’experts statisticiens do la Societe des Nations 
(1931-39) : (avec resume anglais) : M, Huber, Una nuova 
rappresentazione grafica (avec rtksiime franjais et anglais) : 
F. Vinci. Inquiry concerning statistics of wool stocks in the 
principal wool-producing and wool-consuming countries of the 
world (avec resume franjais) : E, H, Godfrey. 
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LIST OF ADDITIONS TO THE LIBEARY 

Since the issue of Part IV, 1939, the Society has received the 
publications enumerated below : — ■ 

L-~OFFlClAh PUBLIC^ATIONS 

(a) United Kingdom 

Colonial Office. Labour conditions in the West Indies : report by 3Iajor 

G. St. Ordc Browne. London : 1939. Cmd. 6070. Op' x 6"'. 

216 pp. 3.S’. 6^/. 

Commissioner for the Special Areas {England, and Wales). Report of the 
Committee of Encpiiry into Land Settlement. London: H.M.S.O., 1939. 
9.L" X 6". vi + ]o8 pp. 2.9. 6cZ. 

Economic Advisory Council. Committee on Nutrition in the Colonial Empire. 
First report — Part I, Nutrition in the colonial empire. London : 

H. M.S.O., 1939. Cmd. 6050. 91" X 6". 210 pp. 3-9. 

Education, Board of. Educational j)amphlet No. 94. An outline of the 
structure of the educational svstern in England and Wales. London : 
H.M.S.O., 1939. 7" x 4|". 47 pp. U. 

Science Afuscum. Hand-list of short titles of current periodicals in the 

Science Library. Part 1 : alphabetical. 5th ed. First supplement, 
compiled to the end of 1938. London, H.M.S.O., 1939. 10 X 7^". 

151 pp. 25. 6fL 

Foreign Office. (lermany No. 1 (1939). Final report by Sir Nevile Henderson, 

G. C.M.G., on the circumstances leading to the termination of his mission 

to Berlin, September 20, 1939. London : H.M.S.O., 1939. Cmd. 
6115. 92" X 6". 27 pp, U. 

Miscellaneous No. 9 (1939). llocuments concerning German-Polish 
relations and the outl)reak of hostilities between Great Britain and 
Germany on September 3, 1939. London : H.M.S.O., 1939. Cmd. 
6106. 92" X 6". xxvii -f 195 pp. bv. 

Health, Alinistry of. The Ministry of Health and its work. London : 

H. M.S.O., 1939. 8i" x 5i". 34 pp. U. 

National health insurance and contributory pensions insurance : an outline 
of the schemes in the United Kingdom of Great Britain and Northern 
Ireland. London : H.M.S.O., 1939. 8J" X 51". 34 pp. bd. 

Reports on Public Health and Medical Subjects. No. 90. A study of the 
nasopharyngeal bacterial flora of different groups of persons observed in 
London and South East England during the years 1930 to 1937. . . . 
London: H.M.S.O., 1939. 92" X 6". 131 jrp. 25. 

Overseas Trade, Department of. Reports : 733. Argentine Republic, June 
1939. 194 pp. 35. 6fl 734, Southern Rhodesia, Northern Rhodesia, 

and Nyasaland, May 1939. 75 pp. l5. 3d. 735. Egypt, June 1939. 
103 pp. 25. 736. Canada, July 1939. 165 pp. 25. M. London : 
H.M.S.O., 1939. 9" x 6". 4 parts. 

Transport, Alinistry of. Road traffic census 1938. Report including tables 
of statistics of traffic recorded on class I (including trunk) roads in Great 
Britain at the general census taken in August 1938. London : H.M.S.O., 
1939. 13" x 81". 28 pp. 2 maps. l5, 3d. 

Treasury. War damage to property. I. Report of a conference presided 
over by the lit. Hon. Viscount Weir. IT. Statement of Government 
policy on the report. London: H.M.S.O., 1939. Cmd. 6116. OJ" X 6". 
19 pp. 4d. 


f2 
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(b) British Empire 

Palestine — 

Office of Statistics. Blue book 1938. Jerusalem : 1939. 13'' X 9J". 

505 pp. 

Union of South Africa — 

Census and Statistics Office. Sixth census of the population of the Union of 
South Africa, enumerated 5th May 1936. Vol. X. Unemployment. 
Pretoria: 1939. 12" X H". x + 219 pp. 

Report on road vehicle accident statistics 1938. Pretoria: 1939. 12" X 

9J". xix -f 36 pp. 2s. M. 


(e) Foreign Countries 

Argentina — 

Dircccion General de Estadistica. Estadistica industrial de la Republica 
Argentina correspoiidiente al aho 1937. (Informe No. 69.) Buenos 
Aires: 1939. 9J" x 6J". 107 pp. 

Buenos AireSy Municipalidad de la Ciudad de. Cuarto censo general 1936. 
Poblacion 22.x. 1936. Tomo III. Buenos Aires: 1939. 12" x 9". 

xiv + 413 pp. 

Austria — 

Osterreichisches Statist isches Landesarnt. Der Viehbestand im Gebiete der 
Ostmark nach den Ergebnissen der im Deutschen Reiche durchge- 
fiihrten Vi(‘hzahlung vom 3 Dezember 1938. Vienna: 1939. 11|" x 

8i". 112 pp. 

Colombia — 

Deparlamento de Contraloria. Informe financiero del Contralor GentTal de 
la Republica de Colombia, correspondiente al ano fiscal de 1938, 
Bogota: 1939. 11 J" x 8|". 276pp. 

Direccion General de los Censos. Primer censo nacional de edificio efectuado 
el 20 de abril de 1938. Bogota : 1939. 9J" X 7'i". xvi + 393 pp. 

Direccion Eacional de Estadistica. Estadistica fiscal y administrativa 1938. 
Bogota: 1939. 11|" X 8^". 169pp. 

Denmark — 

Det Statistiske Department. Danmarks Retspleje den borgerlige Retspleje 
1926-35 og Strafferetsplejen 1926-32. Copenhagen : 1939. 11 J" x 

9J". 62 + 82 pp. 


Hungary — 

Office Central Royal Hongrois de Slaiisiique. Recensement de la population, 
de la propriet6 fonciere et du cheptel, en 1938, dans la zone nord re- 
couvr(+. Resultats, par commune, du recensement effectub sur le 
territoire reincorpore en vortu de I’arbitrage de Vienne du 2 novembre 

1938. (Publications Statistiques Hongroises, 108). Budapest : 1939. 
lOJ" X 7+'. xxvi + 51 + 277 pp. Maps. 

Italy— 

Istituto Centrale di Statistica. Censimento industriale e commerciale 1937- 
1940. Volume 1. Industrie alimentari 1937. Parte I — tavole. Rome : 

1939. Hi" X 9". 56 pp. 


Latvia — 

Bureau de Statisiique de VEtat, Annuaire statistique de la Lettonie, 1939. 
Riga : 1939. lOJ" X 7". xxvi + 316 pp. 
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(c) Foreign Countries — Contd. 

Portugal — 

Indiiulo Nacumal de E statistical AnuArio estatistico das contribu^oes e 
iinpOHtos. Ano de 1938. Lisbon : 1939. 10^" x 51". xxvii -f b82 

PP- 

Norway 

J)(i Statisthske. Smtralhyrd. Det 17de nordiske statistiske mote i Oslo 26-27 
juTii 1939. Oslo: ‘1939. 9^" X GJ". 79 pp. 

Norges Offiisielle 8fcatistikk, IX, 175. Bedriftstelling i Norge 9 oktober 
1936. Ill, Oversikt over tellingsresultateno de okonorniske enheter. 
Oslo: 1939. 9i" X 61". 379 pp. 

Sweden 

Htatistiska Ccutralhj/rdii. Befolkningsrorelsen, bveraikt fcir 1921-1930. 
Htockholni : 1939. OJ" X 6|". 118+ 155 pp. 

Sarskilda Iblkriikiiiiigen 1935-36. VI. l*artiella folknikningen mars 1936 : 
Barnaiital oeh dckla barn i aktenskapen. Stockholm : 1939. 9^" ;■ 61". 

xvi V 4- 132 pp. 

Switzerland - 

Eidfjr'n'issisch's Slat ist ischcs A 771 L Die Bevolkerung der Schweiz. Bern : 
1939. lOj" V 7". 58 pp. 

Die Statist ik in der Schweiz. Bern : 1939. 10]" >; 7". 42 pp. 

United States - 

])epartni(7it of AgricidtMrc. 

('in-iilar No. 463. Wholesale markets for fruits and vegetables in 40 cities. 
142 })p. 15r. No. 471. Forests and employment in Germany. 51 pp. 

lOc. 

Miscellaneous Publication No. 268. A graphic summary of agricultural 
(Tcdit. 48 pp. lOr. No. 337. Abbreviations used in the Department of 
Agriculture for the titles of publication. 278 pp. 30c. No. 339. 
Family income and expenditures. Pacific Region. Part I. Family 
inconu'. 380 pp. 35c. 

Technical Bulletin No. 600. The influence of climate and grazing on 
S])ring-fall sheep rang(‘ in Southern Idaho. 41 pp. 10c. No. 626. 
Stumpagc' prices of privately owned timber in the United States. 
162 ])p. 20c. No. 685. ('ottoii prices in spot and future markets. 

71 pp. 15c. Washington: Government Printing Office, 1938 9. 
9" ;; 6". 

(hilled' States 'rarijj Co7)i7nission. Imports, exports, domestic production and 
prices. Petroleum, {*oal, lumber, copper, together with excise taxes 
c<.)llectcd thereon. Washington : 1939. 12" X 10". 48 pj). 

Kt'port No. 133, 2nd siu-ies. Incandescent electric lamps. AV’ashington : 
Govern uKuit Printing Office, 1939. 9" x 6". 154 pp. 25c. (fTom 

Mr. J. Menken.) 
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International Institute of Agriculture- - 

Documentfcition for the European conference on rural life 1939. Rome: 
1939. 9J" X 0|". 370 pp. L. 25. 

International Labour Office — 

Studies and reports Series G. no. 5. Facilities for the use of workers’ leisure 
during holidays. 9J" x 64". 96 pp. 2s. ^d. 

Series 1, No. 4. The law and women’s work : a contribution to the study 
of the status of women. 9^" X GJ". xii -p 590 pp. 12^?. M. 

[Geneva : 1939 (London : P. S. King).] 
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Causiin {11. E.). Power and fuel supply in Great Britain 1920-1938. Oxford : 
Institute of Statistics, 1939. 13" X 8". 56 pp. (typcwvritten) (from the 

author.) 

Cordoba (Argentina), Universidad Nacional de. Escuela dc' Ciencias Eco- 
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New Ycjrk : Prentice-Hall, 1939. 9" X 6". xviii f 944 -[ xiii pp. $?4. 
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REVENUE OF THE UNITED KINGDOM 

Net Produce in Quarters of 1939, and in Financial Years ended 
March 31, 1938-39, 1937-38, 1936-37, 1935-36 


(000 ’fl omittud.) 


QUARTERS, 

ended 

March 31, 
1939 

June 30, 
1939 

Sept. 30, 
1939 

Dec. 31, 
1939 

Total for 
calendar 
year 1939 

CuslomB 

Excise 

Stamps and Estate etc. Duties ... 
Other Inland Bevenue Duties ... 

Post Office 

National Defence Contribution ... 

£ 

56,(597 

2(5,000 

2(5,300 

770 

23,800 

8,(520 

£ 

01,523 

26,950 

25,310 

350 

21,350 

5,040 

£ 

71,110 

34,300 

23,830 

140 

20,950 

7,100 

£ 

(55,40(5 

39,900 

20,6(50 

1 50 
22,:i50 
7,270 

£ 

254,742 

127,150 

96,100 

1,410 

88,450 

28,030 

Income Tax and Super Tax 

142,187 j 
280,137 

140,523 

16,900 

157,43(5 

45,004 

155,7:50 
(50,986 i 

595,882 

409,03:5 

Motor Vehicle Duties 

Crown Lands 

Interest on Sundry Loans 
Miscellaneous Receipts 

428,324 
24,039 i 
310 
907 
3,559 

157,429 1 

4,629 
320 
35(5 

1,1 59 

202,440 j 
3,882 1 

330 
2,995 
4,571 

210,722 

1,310 

320 

907 

8,1,D 

1,004,915 

33,8(50 

1,280 

5,165 

17,140 


457,139 

163,893 

214,218 

227,410 i 

1,062, 660 


YEARS. 

ended March 31, 

1938-39 

1937-38 

19:58-39 
(compared with 
1937- -38) 

Corresponditig 

years 




I ncrease 

Decrease 

1936-37 

1935-36 


£ 

£ 

£ 

£ 

£ 

£ 

Customs 

226,326 

221,561 

4,765 

— 

211,282 

196.642 

Excise ... 

114,200 

113,700 

500 

— 

109,500 

106,700 

Stamj)8 and Estate etc. Duties 
Land Tax and Mineral Bights 

98,410 

113,150 

— 

14,740 

177,130 

113,720 

Duty 

— 

— 

— 

— 

730 

78.5 

Other Inland Revenues 

1,560 

1,730 



180 





Post Office 

89,850 

87,376 

2,475 



82,950 

77,750 

National Defence Contribution 

21,890 

1,420 

20,470 

— 

.,1. 



I 552,226 

5:58,926 

28,210 

14,920 

521,592 

495,597 

Income Tax and Super Tax ... 

398,431 

355,046 

43,385 


;5 10,777 

289;094 

E xcess Profits D u ties 

950,657 

893,982 

71,595 

14,920 

832,.369 

784,691 

Corporation Profits Tax 

/ “ 


— 

— 

1,000 

1,300 

Motor Vehicle Duties 

35,608 

34,608 

1,000 



32 727 

;i0,752 

Crown Lands 

1,330 

1,330 

— 



1^350 

1,360 

Interest on Sundry Loans 

5,698 

5,230 

13,510 

468 

— 

4,550 

4,934 

Miscellaneous Receipts 

12,942 

— 

568 

24,600 

21,738 

Total 

1,006,235 

948,660 

I 

t 

73,063 

Net INC] 

15,488 

^ y 

3. 57,575 

896,596 

844,775 
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TRADE or the UNITED KINGDOM 
for the years 1937-38-39 
(From the Monthly Trade Ketams, December, 1939) 

Values {c.i.f.) o/ Imports* 


I. Food, Drink and Toracco— 

A. Grain and floiir 

B. Feeding-stuffs for animals .... 

0. Animals, living, for food 

D. Meat 

E. Dairy produce 

P, Frc«ii fruit and vegetables... 

G. Beverages and cocoa pre- 
parations 

n. Other food 

1. Tobacco 


Total, Class I 

II. Baw Matkkials and Articles 
MAINLY UNMANUPAfTTURED— 

A. Coal 

B. Other non-metallifcrous min- ^ 

ing and quarry products > 
and the like J 

O. Iron ore and scrap 

D. Non-ferrous metalliferous \ 

ores and scrap ) 

E. Wood and timber 

P. Raw cott/on anti cotton waste 
G. Wool, raw and waste, aiidl 

woollen rags / 

11. Silk, raw, knubs and noils 

J. Other textile materials 

J. Seeds and nuts for oil, cils,! 

fats, resins and gums J 

K. Hides and skins, umireswed ... 

li. Paper-making materials 

M. Rubber 

N. Miscellaneous raw materials'] 

and articles mainly un- > 
manufactured J 

Total, Class II 


in. ARTICLE.^ Wholly or Mainly 
Manufactured— 

A. Coke and manufactured fuel... 

B. Pottery, glass, abrasives, &c. 

C. Iron aiui steel and manu-l 

factures thereof / 

D. Non-ferrous metals andl 

manufactures thereof J 

E. Cutlery, hardware, imple-l 

inents and imstruments ... j 
B’ . E lec tri c a 1 goods and apparatus 

0. Machinery 

H. Manufactures of wood and "I 

timber \ 

1. Cotton yarns and manu-1 

J. Woollen and worsted yarns 1 

and manufactures J 

K. Silk yarns and manufactures 

L. Manufactures of other textile! 

materials } 

M. Apparel 

N. Footwear 

O. Chemicals, drugs, dyes and! 

colours J 


Tear ended December 31, 

Increase or 
Decrease, 
1939—1938 

Increase or 
Decrease, 
1939—1937 

1937 

1938 

1939 

£ 

£ 

£ 


£ 


£ 

91, 31)7, 180 

74,418,3.38 

55,195,075 

— 

18,923,20,3 

— 

35,872,105 

11,317,741 

11,419,250 

8,930,037 

— 

2,483,213 

_ 

2,411,704 

7,122,058 

9,220,418 

10,993,099 

+ 

1,773,281 


3,871,641 

87,058,819 

90,079,859 

93,202,310 

+ 

2,582,451 

-f 

0,203,101 

72,901,974 

80,013,970 

70,050,201 


3,903,715 

+ 

3,145,287 

30,485, 511 

37,057,557 

35,425,809 

- 

2,231,748 


1,059,735 

48,480,037 

40,512,572 

40,809,420 

- 

6,703,152 

- 

7,070,017 

58,319,928 

60,910,094 

01,779,101 


7,809,307 

+ 

0,459,473 

18,007,377 

23,284,033 

13,707,711 

" 

9,570,922 


4,299,006 

131,099,088 

430,110,097 

399,459,723 

- 

30,050,971 

- 

31,639,905 

23,790 

11,739 

18,700 

-f 

4,021 


5,030 

5,260,633 

4,711,225 

5,300,096 


594,871 

+ 

4o,503 

12,057,597 

11,152,127 

9,711,930 


1,137,191 

- 

2,912,601 

19,143,114 

10,335,920 

17,928,180 

+ 

1,592,500 

- 

1,214,004 

01,772,285 

42,852,348 

37,001,201 

- 

5,788,114 

_ 

24,708,081 

18,729,090 

29,579,028 

31,208,898 

■h 

4,089,270 

- 

11,400,792 

52,139,314 

42,018,055 

40,585,048 

- 

2,033,007 

- 

11,554,200 

2,205,175 

2,002,104 

2,521,379 

-f 

159,215 

+ 

250,204 

12,520,091 

11,775,411 

12,819,073 

+ 

1,013,032 

+ 

292,982 

35,214,712 

30,595,870 

.31,070,858 

+ 

174,982 

- 

4,143,854 

25,108,989 

18,233,113 

15,496.115 

_ 

2,730,998 


9,072,874 

15,913,211 

10,012,707 

15,009,011 

— 

373,120 

_ 

273,000 

12, 248, 220. 

11,503,292 

9,547,310 

~ 

1,955,970 

- 

2,700,910 

12,112,975 

10,116,972 

9,480,084 

- 

960,288 

- 

2,002,291 

315,235,702 

217,923,007 

241,491,488 


6,132,179 

- 

73,714,274 

82,237 

8,298 

0,055 


2,243 


70,182 

8,237,137 

7,311,104 

5,183,779 

- 

2,157,325 

- 

3,053,058 

19,805,214 

14,501,069 

17,597,029 

+ 

3,095,900 

- 

2,207,015 

55,713,076 

40,816,900 

38,002,110 

- 

2,154,820 

- 

17,050,930 

7,754,287 

7,052,909 

5,083,377 


1,. 309, 592 

_ 

2,070,910 

1,082,970 

3,101,940 

2,801,727 

_ 

303,213 

_ 

1,281,243 

24,222,057 

21,830,980 

21,530,881 

+ 

2,093,901 

-f 

308,824 

8,390,594 

0,286,483 

4,990,274 

- 

1,290,209 

- 

3,394,320 

3,428,621 

3,135,204 

2,277,099 

- 

857,505 


1,150,825 

4,229,228 

3,838,109 

3,438,940 

- 

399,109 

- 

790,288 

5,723,991 

4,946,149 

3,611,780 

- 

1,331,309 

- 

2,112,211 

4,974,894 

4,605,997 

7,113,597 

+ 

2,507,000 

+ 

2,138,703 

8,383,278 

8,027,864 

5,067,219 

_ 

2,370,005 

_ 

2,720,029 

2,491,019 

2,794,347 

2,750,320 


38,027 

+ 

201,701 

13,857,534 

13,268,241 

15,933,208 

+ 

2,665,027 

+ 

2,075,734 


* The value of the Imports represents the cost, insurance and freight; or, when goods are consigned for 
i^ale, the latest sale value of such goods. 
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Values (c.i.f.) of Imports — Contd, 


[Part I, 


III. AnTICLES WHOLLY OR MAINLY 

Manufactured— O on/dt, 

P. Oils, fats and resins, maim- "I 

factured J 

Q. Leatlier and manufactures) 

tlicreof j 

R. Paper, cardboard, &c. 

S. Vehicles (including locomo-I 

lives, siiips and aircraft.../ 

T. Rubber mamifactvir(« 

U. Miscellaneous articl(« wholly/ 

or mainly manufactured j 

Total, Chiss III 

IV. ANIMALS, Rot for pood’ 

V. Parcel Post 

Total 


Tear ended December 31 , 

Increase or 
Decrease, 
1939-4938 

Increase or 
Decrease, 
1939-1937 

193 7 

1938 

1939 

£ 

£ 

£ 

£ 

£ 

40,521,452 

41,070,485 

4(5,794,428 

+ 2,723,943 

-f 209,970 

9,788,744 

(5,440,292 

7,7.35,71 7 

4 - 1,295,425 

- 2,053,027 

17,198,797 

11,841,990 

15,(548,58 8 

-1- 800,592 

- 1,550,209 

(5,459,447 

4 , 5 : 52,(539 

5,492,140 

-1- 959,501 

- 907,307 

740,104 

78:5,231 

1,144,784 

4- .‘SC 1,553 

4- 404,020 

22,809,920 

21,57(5,719 

20,822,405 

j 

754,314 

~ 1,987,515 

274,901,497 

2 : 5 : 5 , 810 , 7:52 

237,888,777 

4 4,078,045 

-- 37,012,720 

3,0:50,178 

:5, 318, 458 

:5, 100, 5(50 

217,898 

-4 70,382 

3,557,303 

4,:539,:579 

1 4,003,219 

3:1(1,1(50 

4 - 445,910 

1,027,824,428 

919,508,9:5:5 

885,943,7(57 

- 3:5,5(15,1 CC 

- 141,880,(101 


Values (/.O. 6 .*) 0 / Exports of Produce and Manufactures 



Year ended December 31, 

Increase or 

Increase or 





D(;creas(.', 
1939— 1938 






1939—19:57 


1937 

1938 

1939 


I. Food, Drink and Tobacco— 

C 

C 

£ 

£ 

£ 


1,731,37 1 
(i:i(;,974 

i,(i70,:i08 

1,204,009 

- 405, (;99 

520,705 

B, Feeding-stuffs for animals 

098,533 

co:;,iic 

95,117 

55K 

0. Animuls, living, for food 

95,8C2 

8,5.35 

29.512 

2i>.977 

(;o.;!r)0 

D. Meat 

1,150,975 
1.158, .59(5 
531,(197 

1,233,898 

],M2,:5.31 

1,191,091 

1,115.09:; 

12.2(17 

)• 10,710 

E. Daii’y produce 


4 3,503 

P. Presb fruit and vegetables 

3914)31 

:i:;o,8:iH 

(UbP.):; 

200,859 

G. Beverages and cocoa jire-/ 
parations j 

15,.528,()H0 

1.3,824,031 

15,911,93.3 

-f 2,120,302 

-i- 410,85:5 

11. Other food 

12,902.897 

12.(130,852 
4,91 1,901 

10,279,:bS7 

- 1,757,105 

■ 2,02:5.510 

I, Tobacco 

5,()38,::585 

5,007,291 

+ ■ 92,;is7 

31,094 


Total, Glass I 

38,774,840 

35,891,023 

35,700,770 

187,253 

-- ;5.()OS,()70 

II. Haw Materials and Articles 






Mainly UNMANUFAcnjRED — 

37,053,529 

37,400,:i()0 

38,258,793 

-i- 852,187 

005, 204 

li. Other non-metalJiferous min- 1 

iug and quarry products \ 
and the like j 

J,. 351,099 

1,057,030 

1,231,072 

4- 1 7 1,030 

120,027 

0. Iron ore and scrap 

890,970 

3,219,255 

594,891 

2,298,115 

344,153 

l,501,0:il 

250,738 

510,817 
i - 1,058,22 1 

D. Non-ferrous metalliferous/ 
ores and scrap j 

737,081 

E. Wood and timber 

101,462 

71,200 

468,879 

59,848 

417,301 

- 11,418 

41,014 

P. Raw cotton and cotton wjiste 

905,024 

11,518 

518,203 

G. Wool, raw and waste, and/ 
woollen rags / 

9,009,350 

6,262,812 

4,709,995 

- I,5i',2,8l7 

[ - 1,359,355 

H. Silk, raw, knubs and noils 

302,003 

001,414 

1.357,534 

-j- (93,120 

+ 995,471 

I. Other textile materials 

228,500 

208,836 

]5:t,:505 

115,530 

75,201 

J. Seeds and nuts for oil, oils,/ 
fats, resins and gums / 

3,754,087 

2,893,839 

1,900,358 

927,481 

- 1,787,729 

K, Hides and skins, undressed ... 

1,800,080 

1,108,125 

981,083 

120,442 

819,003 

L. Paper-making materials 

1,870,972 

387,199 

1,177,052 

227,260 

937,739 

- 239,913 

933,233 

M. Rubber 

220,710 

0,540 

100,483 

N. Miscellaneous raw materials'! 

and articles mainly un- ^ 
manufactured j 

2,973,702 

2,433,375 

2,101,044 

272,331 

812,718 

Total, Glass IT 

04,029,164 

50,920,4.31 

54,391,232 

- 2,529,199 

- 10,237,9:52 



• The value of the Exports represents the cost and the charges of delivering the goods on board the ship, 
and is inown as the “ free on board ” value. 
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Year ended December 31, 


Increase or Increase or 
Decrease, Decrease, 
1939—1938 1939—1937 


III. AllTIOLKS WIIOILY OR MAINLY 
MANUFACTURED— 

A. Coke and manufactured fuel... 

B. Pottery, glass, abrasives, &c. 

0. Iron and steel and niaiiu-I 

factun® thereof J 

D. Non-ferrous nictals and\ 

manufactures tlaireof j 

E. Cutlery, hardware, imi)le-1 

nients and iiLstruments / 
P. Electrical goods and apparatus 

Gr. Machinery 

H. Manufactures of wood and\ 
timber j 

1. Cotton yarns and maim-) 

factures j 

J. 'Woollen and worsted yarns I 

and manufactures j 

K. Silk yarns and manufactures 

L. Marmfa(d uros of ot her tisxtilo I 

matt-rials / 

M. Apparel 

N. Footwear 

O. Chemicals, drugs, dyes and) 

colours j 

P. Oils, fats and resins, manu-I 

factured \ 

Q. Leather and manufactures) 

thereof ) 

B. Paper, cardboard, Ac 


4,2.‘M,918 ,3,291,723 

9,972,129 9,(510,109 

48,370,349 41,555,579 

15,(199,979 12,339,090 

9,709,725 9,027,087 

12,538,044 13,430,405 

49,740,903 67,807,505 

1,31(1,401 


35,502,846 
7,217,574 
1 1,592,786 

10,221,1 14 
2,174,025. 

21,053,095 

6,877,019 


1,164,550 1 
49,680,714 j 

I 

20,813,019 ; 
5,502,101 ' 
10,057,305 I 

8.515,203 i 
1,902,596 j 

22.000,170 ! 

I 

5,305,190 j 


4,000,1 40 
9,445,703 

32,844,383 


8,718,472 

11,251,004 

47,340,118 

1,055,070 

49,088,055 

20,648,979 
5,899,805 
.1 1,098,581 


2.178,741 

10,527,447 


15,526,900 

2,944,820 

991,253 

1,280,380 

2,400,845 

200,725 

19,420,048 


1,875,500 

1,133,148 


T. llublxT mauijfac lures 


Total, CImss III 

IV. Animals, Not for Food 


6,344,700 

8,095,878 

39,923,718 

1,057,118 

29,304,100 

3,943,101 
0,930,313 
44,027,488 
1,049,095 
29,2 19, .323 

4,098,540 

0,088,003 

39,080,192 

1,450,874 

28,312,392 

T 155,445 

241.410 

- 5,511,290 

198,82] 

- 930,931 

- 1,246,220 

- 1,406,975 

837,520 

200,244 

991,708 

401,055,940 

305,244,03(1 

.337,452,237 

-- 27,791,793 

- 07,203,703 

850,152 I 

079,304 

083,053 

+ 3,C.S9 

107,099 

12,481.398 

12,017,472 

10,572,780 

- 1,444,086 

- 1,908,012 

521,391,494 

470,755,320 

438,800,078 

- 31,949,212 

- 82,585,410 


Values (f.o.h.*) q/’ Exports of Imjmted MercJiavdise. 



Year ended December 31, 

Increase or 
Decrease, 

Increase or 
Decrease, 


1937 

1938 

1939 

1939—1938 

1939- 193i7 

Food, Drink and Toracco— 

A. Grain and tlour 

B. Fo(?ding-stulTs for animals 

C. Animais, living, for food 

1). Meat 

E. Dairy produce 

P. FTeah fruit and vegetables 

0. Beverages and cocoa pre-I 

parations j 

H. Other food 

1. Tobacco 

i: 

1,809,712 

49,507 

623,058 

932.401 

1,341,038 

0,669,913 I 
1,312.378 
489,010 ' 

X, 

1,500,409 

07,945 

558,722 

730,371 

1,324,581 

0,127,237 

1,197,053 

780,992 

c 

911,999 

84,091 

538,255 
5.38,71 1 
1,152,834 

5,017,302 

1,097,972 

923,821 

X 

594,470 
+ 10,710 

20,407 

197,057 

171,747 

- 509,875 

99,081 
-f 142,829 

£ 

957,713 
•f. 35,181 

S4,8[i3 
39.3,750 
188,204 
- 952,551 

^14,100 
+ 434,775 

Tola!, Class I 

13,187,140 

12,299,370 

10,865,048 

- 1,133,722 

- 2,321,498 

1 


* The value of the Exporta represents the dost and the charges of delivering the goods on board the ship, 
lid is known as the "free on board’ value. 
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FOREIGN EXCHANGES .— as under, London on Paris, 
Berlin, Calcutta and Hong Kong ; New York on London, 1939. 


Date 

(Thursdays) 

1 

Loudon 

on 

Paris 

Cables 

(middle 

rate) 

2 

London 

on 

Berlin 

Cables 

(middle 

rate) 

3 

London 

on 

Calcutta 

Demand 

(middle 

rate) 

4 

New 
York on 
London 

Cables 

(closing 

rate) 

5 

London 
on Hong 
Kong 

T.T. 

6 

1 

7 

Price per Ounce 

Gold Bars 
(fine) 

1 Silver 

I Standard 
Bars 
(cash) 

1939. 

/. c. 

Reich- 

inarks. 

5. 

d. 

$ c. 

8. 

d. 

8. 

d. 

8 

. d. 

Jan. 

12 

177* 

11-65 

1 


4-675 

1 

2 * 

148 

95 

1 


»9 

26 

177 M 

11-70 

1 


4-67} 

i 1 

2 * 

148 

0 

1 

85 

Feb. 

9 

177 A 

11 68 

1 


4-68| 

1 

251 

148 

35 

1 

85 

it 

23 

177 

11-691 

1 

6il} 

4-681^0 

1 1 

2 * 

148 

4 

1 


Mar. 

9 

176 li 

11-69 

1 

6 

4-69* 

1 

2 * 

148 

3 

1 

85 

>» 

23 

176-81 

11-70 

1 

6 

4-685 

1 

218 

148 

5 

1 

8 

Apr. 

6 i 

176 M 

11-66} 

1 

5|{1 

4-68J 

1 

2} 

148 

6 

1 

8 

»» 

20 

176 VI i 

11-67 

1 

5U 

4-68^ 

1 

2| 

148 

6 

1 


May 

4 

176 U 

11-66J 

1 

5 H 

4-685 

1 

2i 

148 

6 

1 

85 

a 

18 

176 Ji 

11-67 

1 

658 

4-68* 

1 

25 

148 

6 

1 


June 

1 

176 85 j 

11-67J 

1 

5U 

4-68 -fc 

1 

218 

148 

5 

1 

7* 

if 

15 

176 85 

11-67} 

1 

63 h 

4-68J 

1 

218 

148 

55 

1 

75 

99 

29 

176 §1 ! 

1 

11-66} 

1 

m 

4-685 

1 

2» 

148 

6 

1 

551 

July 

13 

176 fi 

ll*66.i 

1 


4-685 

1 

218 

148 

6 

1 

455 

n 

27 

176 ft 

11-66} 

1 

658 

4-685 

1 1 

215 

148 

65 

1 

45 

Aug. 

10 

176 15 

11-661 

1 

685 

4-685 

1 


148 

65 

1 

5 

it 

24 

176 f| 

11-75} 

1 

685 

4-685 

1 1 

I 

2}} 

148 

5 

1 

7* 

Sept. 

7 

175i 


1 

6,85 

4-36, \ 

* 1 

3 

168 

0 

1 

9* 

it 

21 

♦176J 


1 

63} 

3-995 

*1 

3 

168 

0 

1 

115 

Oct. 

5 

*176i 


1 

5 M 

4-045 

*1 

3 

168 

0 

1 

95 

it 

19 

♦1765 


1 


4-01 


3 

168 

0 

1 

1053 

Nov. 

2 

*176J 


1 


3-995 

1 

3 

168 

0 

1 

11 * 

it 

16 

•176i 


1 

65 V 

3-935 

1 

3 

168 

0 

1 

11 * 


.30 

*176i 

i 

1 


3-885 

1 

3 

168 

0 

1 

115 

Dec. 

14 

*176i 


1 


3-9358 

1 

3 

168 

0 

1 

Hi 

it 

28 

•176J 


[ 1 

63S 

3-965 

1 

t 

3 

168 

0 

1 

1053 


* Rate fixed by Bank of England. 
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Bmh of England 


[Part I, 


BANK OF ENGLAND 
Pursuant to the Act 1th and Sth Victoria^ cap. 32 (1844), 
(000*s omitted) 


1 

2 

•3 4 

ISSUE Department 

5 

6 

7 8 

Collateral Columns 

Liabilities 

Bates 

(Wednesdays) 

Assets 

Notes in 
Hands of 
DubJic 

Minimum 

Discount 

Hate 

Notes 

Issued 

Govt. Debt 
(£11,016) 
and Govt. 
Securities 

1 

Other 

Securities 

Gold Coin 
and 

Bullion 

Silver 

Ooiu 

£ 


£ 

£ 

£ 

£ 

£ 

T’er cent. 


.Tan. 4 

229,615 

09 

320,410 

280 

4S8,o;i 

2 

r)2r>,4U 

„ 11 

399,626 

91 

120,414 

283 

475,044 


526,411 

„ 18 

399,623 

06 

120,414 

311 

407,953 


626,414 

„ 25 

399,657 

34 

126,414 

309 

4b3,«45 


626,414 

Feb. 1 

.399,587 

100 

120,414 

313 

471,948 


626,414 

„ 8 

3!»9,603 

Of) 

120,414 

.3,37 

474,998 


626,414 

„ 15 

399,618 

21 

120,414 

.301 

473,221 


526,41 i 

n 

399,164 

.50 

120,414 

480 

472,734 


526,414 

Mar. 1 

299,402 

12 

220,414 

586 

478,449 


526,03.1 

,, 8 

299,3.30 


226,033 

66.3 



626, '033 

„ 15 

299^260 

3 

226’0.33 

7.37 

477,248 


526,03.3 

,, 22 

298,807 

43] 

226,033 

762 

477,412 


526,160 

,, 29 

298,900 

.317 

226,160 

783 

481,987 


626,160 

Apr. 5 

299,099 

88 

226,160 

81,3 

491,451 


526,160 

„ 12 

298,9.32 

25.5 

226,160 

81.3 

489,703 


626,160 

„ 19 

298,478 

707 

226,160 

815 

48,^,004 


526,160 

„ 26 

298,484 

070 

226,160 

840 

489,080 


526,160 

Mav 3 

298,665 

471 

226,160 

801 

495,456 


626,160 

„ 10 

298,595 

.514 

226,160 

891 

495,894 


626,160 

„ 17 

298.08,3 

1,028 

226,160 

889 

493,620 


626,160 

„ 24 

298,095 

1,017 

226,160 

888 

494,565 


526,160 

„ 31 

298,120 

907 

226,160 

91.3 

499,776 


526,160 

.Til no 7 

299,117 

08 

226,160 

815 

498,371 


526,287 j 

,, 14 

299,116 

43 

226,287 

811 



526,287 j 

„ 21 

299,’l8l 

98 

226^287 

71 1 

494,071 


626,414 

„ 28 

299,209 

78 

226,414 

7J.3 

498,980 


526,414 

<Iulv 5 

299 252 

35 

220,414 

713 

505,722 


546,417 

12 

299,129 

102 

240,417 

709 

507,929 


546,417 

„ 19 

299,1.37 

1.52 

246,417 

711 

507,638 


646,417 

,, 26 

299,259 

25 

240,41? 

710 

5 10,898 


546,417 

Aug, 2 

2i>9,268 

20 

240,417 

712 

520,570 


546,417 

,, 9 

299,170 

120 

240,417 

710 

521,877 


546,555 

„ 16 

297,204 

2,085 

240,555 

711 

512,389 


646,417 

„ 23 

295,2.35 

4,052 

240,417 

713 

508,063 


56.3,011 

„ .30 

295,816 

3,471 

26.3,011 

713 

529,499 

4 (Aug. 20) 

680,102 

Sept. 6 

57.5,837 

.3,451 

102 

712 

549,886 


580,127 

„ 13 

578,0.32 

1,459 

127 

509 

553,474 


580,14.3 

„ 20 

576,748 

2,942 

143 

,310 

546,498 


580,148 

„ 27 

570,462 

3,334 

148 

204 

541,833 


680,165 

Oct. 4 

«)76,656 

.3,136 

165 

209 

538,749 

.3 (Sept. 28) 

680,165 

„ 11 

676,854 

2,937 

105 

20!) 

535,033 


680,165 

„ 18 

676,776 

2,902 

165 

202 

530,316 


680,185 

„ 25 

576,708 

2,933 

185 

.359 

527,137 


680,185 

Nov, 1 

576,613 

2,931 

185 

455 

527,966 

2 (Oct. 26) 

580,19.3 

„ 8 

576,612 

2,929 

19.3 

458 

528,372 


680,213 

„ 15 

576,519 

2,972 

213 

508 

527,644 


580,219 

„ 22 

576,497 

2,093 

219 

510 

527,004 


580,219 

„ 29 

576,285 

3,1.56 

220 

559 

528,660 


580,219 

Dec, 0 

576,320 

.3,019 

220 

C)f)0 

533,876 


680,219 

„ 13 

576,362 

3,075 

219 

00.3 

545,120 


680,219 

„ 20 

576,264 

3,073 

219 

663 

552,340 


580,219 

„ 27 

570,340 

2,997 

220 

062 

554,616 
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WEEKLY RETURKS 

for Wednesday in each Week, during the Year 1939 

(OOO’s omitted) 


Banking Depaktment 


lK,lt4 -:7v157 


1S,2'21 I5,02Q 

18,22U 12,001 

1S,2.')() 21,450 

1<S,251 19,841 

18,247 15,346 

17 ,(i'J 5 10,910 

17,68!1 12,010 

17,737 12,574 


17,868 47,141 

17,878 45,804 

17,880 34,498 

17,915 29,725 


Banker's 

Deposits 

Otlier 

Deposits 

(Wednes- 

days) 

£ 

£ 


135,9 55 

37,212 

.Jan. 4 ... 

118,139 

36.653 

„ 11 ... 

1 19.935 

36,6!I3 

„ 18 ... 

118,188 

36,714 

,, 25 ... 

108,306 

37,137 

I'-O. 1 ... 

103,950 

35,490 

8 ... 

1 10,529 

35,498 

., 15 ... 

103,135 

35,1 33 

,, 22 ... 

110, ,361 

36,550 

.Mar. 1 ... 

97,424 

35,801 

8 ... 

106, 4 70 

35,549 

,. 15 ... 

92,205 

35,708 

*_)0 

98,509 

36,268 

„ 29 ... 

91,916 

40,529 

Apr. 5 ... 

97,6 16 

10,936 

„ 12 ... 

96,(73 

38,830 

„ 19 ... 

91,425 

37,589 

„ 26 ... 

108.214 

37,011 

Mav 3 ... 

101,356 

36,279 

10 .... 

107,315 

36,151 

„ 17 .... 

95,347 

36.366 

„ 21 .... 

82,391 

37,085 

„ 31 .... 

100,623 

36,101 

.June 7 .... 

100,297 

36,399 

„ 11 .... 

97 235 

36,128 

„ 21 .... 

lb Cm 2 

36,955 

28 .... 

96,177 

37,560 

.Julv 5 .... 

87,111 

36,782 

„■ 12 .... 

95,520 

36.423 

19 .... 

91,378 

36,742 

,, 23 .... 

89,578 

36,182 

A up. 2 .... 

81,654 

35,929 

„ ‘9 .... 

94,728 

.35,717 

„ 16 .... 

92,132 

36,1'29 

23 .... 

90,141 

38,976 

30 .... 

111,267 

41,236 

Sept. 6 .... 

109,609 

40,815 

„ 13 .... 

107,899 

39.934 

„ 20 .... 

107,131 

40,468 

„ 27 .... 

106,034 

40,867 

()<•!. 4 .... 

116,716 

39,673 

„ 11 .... 


86,288 39,823 Deo, (J 

87,739 40,657 „ 13 

114,851 40.376 „ 22 

117,329 42,027 „ 29 , 


Dis- 
counts 
and Ad- 
vances 

Other 

Soouri- 

tie.s 

Beserve 

(Notes 

and 

Coin) 

Liabilitic 

and 

As.set8 

£ 

£ 

£ 

£ 

48,906 

.22,380 

69,0.30 

rn,6o7 

22,121 

22,321 

51,122 

I6^,os6 

18,491 

23,606 

59.081 

i86,q*’9 

18,784 

21,862 

65,242 

185.894 

21.314 

21,360 

55,218 

175.824 

20,649 

22,3.S7 

52,307 

172,649 

18,123 

21,866 

53,203 

176,685 

1 7,529 

21,646 

54,689 

172,806 

6,319 

22,398 

■18,967 

176,761 

3,360 

22,395 

47,896 

.t6:>,8q7 

1,707 

21,704 

4 9, 8 .36 

170,778 

3,179 

22,4.34 

49,733 

174.752 

4,776 

22,472 

45,245 

174.794 

8,185 

21,509 

35,8 1 4 

166,159 

6.2 76 

21,522 

37,535 

173*999 

6.712 

24,225 

42,175 

175,118 

6,171 

22,344 

38,009 

173,680 

8,1 75 

21,942 

31,153 

173,477 

8,102 

21,245 

30,969 

174.444 

10,076 

21,270 

33,171 

178,028 

7,097 

21,715 

32. 1 99 

174.977 

7,999 

21,715 

26,943 

175,623 

7,801 

22.607 

28,377 

172.961 

5,632 

22,95,-: 

31,801 

176,646 

6,185 

25,198 

32,1 ',»8 

176,512 

6,837 

22,877 

28,155 

171,726 

8,789 

22,464 

21,364 

171.343 

9,233 

22.()IO 

39,137 

171,441 

9,120 

24,744 

39,i:i8 

178,353 

8,049 

21,502 

36,1 13 

172,185 

6,857 

21,168 

26,490 

167,126 

5,955 

21,532 

25,227 

1674545 

5,909 

23.550 

31,951 

1 76,046 

5,711 

24,335 

39,199 

168,911 

6,388 

24,629 

3 1,250 

178,393 

6,017 

25,213 

30.802 

185.753 

3,858 

25,938 

27,187 

180,654 

2,539 

28,886 

31,228 

187.519 

2,181 

23.^83 

38,995 

185,694 

2,392 

22,335 

42,151 

180,494 

3,046 

21,698 

45.939 

184,994 

3,224 

23.250 

504)93 

184,703 

4,639 

21,699 

53,935 

186,314 

5,633 

22,033 

53,089 

186,092 

5,152 

21,923 

52,756 

182,377 

5,261 

21,292 

53,551 

183,300 

5,285 

22,930 

51,313 

186,504 

4,530 

22,310 

52,689 

189,345 

5,400 

23.3f'2 

47,472 

191,120 

5.379 

24,427 

36,166 

192,078 

6,446 

28,016 

28,912 

207,605 

4,269 

24,620 

26,641 

206,996 
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Flexibility of the Yield of Taxation — Some Econometric 

Investigations 

By Victor Edelberg. 

Mile facts are hi hut ^ mere theories — empty. 

The need for quantitative estiiViates of the effect on the yield of 
taxes resulting from clian^ea in thie rates of taxation, from variations 
in the National Ineoine and other factors, has been recognized — ■ 
indeed, emphasized — by recent writers on the theory of taxation. 
Little has bemi done, however, to achieve that desideratum, This 
has been due to difficulties iidierent in any attemjit to put a quali-^ 
tative economic theory on to a quantitative basis. The obstacles 
are largely overcome l)y quite simple but careful analysis of (a) the 
nature and imperfections of statistical data, and {h) the sort of 
causal connections to look for. The latter includes the choice of 
rele\ant variables and of suitable functions to express their relations. 

Statistical answers will be sought to three questions : (1) what is 
the quantitative effect of short-period fluctuations in the national 
income, normally associated with the trade cycle, upon the yield of 
a tax ? (2) what are the effects of trend forces ? and (3) what is the 

quantitative effect of changes in the rates of tax on the amount of 
revenue raised by taxation ? 

The periods for which the different taxes are studied commence 
from 1920 to 1924 and terminate with the year 1937 or 1938. 

Five important British taxes have been selected for investigation. 
Together they are responsible fox over half the total yield of taxation 
in this country. Tliey do not present any great statistical difficulties 
arising either from defects in the data or from “ inter-correlations.’^ 
These five represent three important types of tax : tax on consump- 
tion, tax on turnover, and tax on income earned ; and are 

(1) Tobacco duties, 

(2) Spirits duties, 

(3) Beer duty, 

VOL. oni. part it. 
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(4) Stamp duties, 

(5) Income tax, 

and they will be taken up in turn.*** 

1. Yield of tobacco duties 

In spite of increases in rates of duty, consumption of tobacco has 
been rising. During the period covered by the study, 1924-37, the 
rates of duty have been increased twice, in 1927 and 1931. These 
changes are too few to be taken into account explicitly, and will 
be taken account of implicitly by the trend. 

The yield of tobacco duty (Xj) is correlated (logarithmically) 
with time (Xg with 1900 as origin) and percentage employment 
(X 3 ). Time is taken as an independent variable to express the 
upward trend in the yield due to the steady rise in consumption of 
tobacco and to the two increases in the rates of duty. 

The second independent variable (-X 3 ), or percentage employ- 
ment, is the cyclical index. The percentage employed for the 
period is obtained by deducting from one hundred the percentage un- 
employed. It is thus a good index of cyclical fluctuations in employ- 
ment. Income being a function of employment, we are able, by 
correlating yield with employment, to obtain indirectly a measure 
of the income elasticity of demand — i.e., elasticity with respect to 
the national income. 

Obviously, the bigger the trend value of consumption of a 
commodity, the greater generally will be the fluctuation in that 
consumption due to the trade cycle. It is clear that in the case of 
tobacco duties the upward trend must be accompanied by cyclic 
fluctuations of increasing amplitude. If we expressed the yield as a 
linear function of time and percentage employment, the cyclic 
fluctuation of the yield would be independent of the trend level 
and so we should fail to express the true relation. As an approxima- 
tion to reality we can assume that the amplitude of cyclical fluctua- 
tions (strictly the effect of changes in percentage employment (Ag)) 
is directly proportional to trend value. This can be done by express- 
ing percentage deviation of the yield from its trend as a linear function 
of employment (Ag). The most elegant way, however, is to make 
the yield (Aj), a ‘‘ power function of Ag (time) and (percentage 
employment). Then 

X, = KXlXl (1) 

* The table of data will be found in the appendix. Valuable assistance has 
been rendered by Mr. R. N. Poduval in collecting source-materials, in the super- 
vision of the computers, and by way of discussion of problems encountered at 
the various stages of the inquiry. Anyone with experience of empirical research 
will appreciate the value of such assistance. 



1940 ] 


Some Economet/ric Investigations 


155 


where K, b, c are constants. The influence of X^onXi is proportional 
to the trend component (KXl), since 

— CJIxJV2^3 • 

V^3 

Writing = logZi, = logZj, and a = logfi;, 

and putting the equation in logarithmic form, we have a linear 
equation : 

Zi =: bZ^ + cZ^ a ( 2 ) . 

the constants of which are found by the usual method of least 
squares. 

An advantage of form (1) is that the trend and the regression on 
Z3 in (2) are determined simultaneously instead of by stages, as 
when trend is eliminated first and the deviations from trend are then 
correlated with the independent variable, or variables, other than 
time. Our method has the advantage of allowing us to measure 
easily the errors of sampling and to adjust the correlation co- 
efficient. 

Calculating a, b, c, equation (2) becomes : 

Zj = ()-943Z2 + O426Z3 - 0-413. . . . (2)' 

In equation (1) the constants h and c are, of course, partial 
elasticities — e.g,, c — 

From the value of c = 0-426 we conclude that cycle elasticity of 
demand is nearly one half. Thus if percentage employment in- 
creases by 10 per cent., the revenue from tobacco duties will increase 
by about 4 per cent. The cycle elasticity of demand approximately 
equals income elasticity of demand when the trend of income is 
eliminated. 

The coefficient of multiple correlation showing the influence of 
both factors, trend and employment, is : 

E = 0-87 

The coefficient can be “ adjusted ” for the number of observations 
in the sample and for the number of constants in the equation, and 
the adjusted coefficient is ; 

E = 0-84* 

Although regression coefficients in a logarithmic regression are 
independent of the units iu which the original variables are expressed, 

♦ (]?)2 = 1 ^ (1 — where in the square of the Correlation 

Coefficient, n the number of observations of the set of variables correlated (in 
the present case the set consists of three variables, and n = 14) and m is the 
number of constants in the equation of regression. 
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they indicate only the elasticity or sensitivity of dependent variable 
Xjy with respect to the independent variables, but they do not indi- 
cate the relative share of the independent factors in the observed 
variation of the dependent variable. This is done, approximately, 
by “ p ’’ coefficients. They are defined and evaluated as follows : 

|3 = = 0-92 

P3 = c-?==0-15 


where is the standard deviation of Zj, ^2 is that of Zg, and ag that 
of Zg. If the observed variation of the dependent variable Z^ is 
expressed by its standard deviation the “ p coefficients serve 
as indices of relative shares of the independent variables in the 
observed variation of the dependent variable. Thus pg ii^^^asures the 
relative importance of Zg and Pg that of Zg. In this way the relative 
influence of trend forces and percentage employment (the trade 
cycle) on the yield of the duty is indicated. It is seen from the 
values of p’s that the influence of the trend has been about six times 
as' great, as the eflect of variations in employment. 

It may be noted that equation (2) may be expressed in terms of 
‘‘ p ” coefficients : 


Gj ag Oj 


2 _i_ a 


Chart I shows the partial regression of Z^ on Zg. The co-ordinates 
are Zg and Zf'. From the regression line Zf' = ^Zg + a are plotted 
“ residuals ” or deviations of the observed values of Zj from the 
corresponding values of Z^ as estimated from the regression equation 
(2)'. If by Zi be understood the observed and by Zf the estimated 
values, the residuals are differences Z^ — Zj', which are attributable 
to random causes. All the deviations lie close to the regression line, 
some on the line itself. 

Chart II shows the partial regression of Zj on Zg. The graph of 
partial regression equation Zj'" = cZg is drawn and the residuals 
Zj — Zf are plotted about the line. The cyclical effect, -not so great 
as that of trend, is still substantial. Consumption was probably 
reinforced during depression by the substitution of cheaper varieties 
of tobacco. 

The influence of trend-forces on the yield of tobacco duties has been 
very great. Changes in rates of duty have been absorbed in the trend, 
the effect of alterations in rates being evened out gradually through a 
period of years. The effect of changes in the rates on consumption is 
largely unknown, chiefly because the depressive effect of duties on con- 
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sumption is masked by the growing tobacco habit. The cyclical effect, 
though small compared to the trend-effect, is by no means negligible in 
itself. In fact, the cyclical effect would have been greater but for the 
use of cheaper substitutes in the shape of Empire tobacco. As incomes 
fall many people substitute Empire tobacco for American, and actually 




increase their consumption of Empire tobacco as compared with the 
preceding boom. This is shown by the statistics of tobacco-con- 
sumption. So, Empire grade has behaved as an ‘‘ inferior good 
for a large number of consumers, and this feature is an anti -cyclic 
factor in the total demand for tobacco. This anti-cyclic factor acts 
also on the revenue from the duty, but is counteracted to some 
extent by the fact that the Empire growth enjoys an excise preference.^ 
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The cycle elasticity of the revenue from tobacco duties has been 
estimated as c = 0426 — a lo per cent, change in percentage 
employment produces approximately a 4 per cent, change in the 
yield. The cycle -elasticity of the aggregate demand for tobacco in 
this country is somewhat smaller than this, in so far as the Empire 
grade behaves as an “ inferior good.” 

2. Spirits duties 

Common-sense observation suggests that spirits are luxury goods* 
on account of the high spirits duties. Consequently the income 
elasticities of demand for them should be considerable, and so must 
be the cycle sensitivity of their yields. Ordinary observation further 
suggests that there has been a great secular decline in consumption 
of spirits. The decline may have been partly the result of persistence 
of high duties and prices over a long period, or it may have been due 
to moral and social progress, or to the rivalry of other stimulants or 
pastimes. 

During the period 1922-37 investigated there have been no changes 
in spirits duties, and so they do not have to be taken into account in 
the correlation. Also, it follows that consumption of spirits is 
approximately proportional to the yield of spirits duties, so that our 
investigation studies simultaneously the empirical elasticity of 
demand for spirits and the behaviour of the yield of the duties. 

We take three variables as before : Aj the annual yield, and the 
two independent variables (time) and A3 (% employment), our 
indicator of the trade cycle. 

There is a strong downward trend in the yield A^, and, for the 
same reasons as before, a power function is employed 

X, = KXlXi (1) 

For purposes of computation this formula is employed in its logarith- 
mic form. As before, putting Zi — logAj, Zg = logAg, Z3 = log A3, 
a regression equation is obtained : 

Zj = 0*393 - 0-869Z2 + 1*29Z3 ... (2) 

together with an adjusted multiple correlation coefficient R = 0*98, 
which is very high. 

The estimate of cycle sensitivity c = 1*29 is quite high, showing 
that the most probable effect on the yield of spirits duties and on 
the consumption of spirits is more than proportional to the fluctua- 
tions in employment (and the national income). Thus statistical 
analysis has corroborated the impression derived from common 
observation that spirits have the behaviour of a luxury good. Mrs. 
y. K. Hicks in her important work The Finance of British Govern* 
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m>ent (page 256) has argued a priori that there is a ‘‘ slight ’’ income 
elasticity of demand for spirits, and consequently only a “ slight ” 
cycle sensitivity in the yield of spirits duties. The meaning of 
slight ” is necessarily vague, and Mrs. Hicks may easily have 
meant what others may describe as a “ considerable ’’ degree of 
cycle sensitivity. But if Mrs. Hicks implies that the cycle sensitivity 
of the yield is less than that of employment (=1), she disagrees with 
an alternative theory a priori — namely, that since spirits are a 
luxury good for most consumers, the income elasticity of demand 
for spirits must be greater than + 1* 

A divergence of conclusions from plausible a priori arguments. 



can be usefully referred to the Court of Correlation Analysis. In the 
present case the verdict is in favour of “ substantial ’’ cycle sensi- 
tivity of the yield of spirits duty. Of course, Mrs. Hicks might 
appeal against the decision to a higher court — that of criticism of 
significance of correlation results. And the possibility will have to 
be examined that certain factors correlated with employment 
have conspired to manufacture a spurious regression relation between 
the yield and employment. With this end in view, it will be useful 
to examine the partial regressions of on Z^ and Zg. On Chart III 
is shown the partial regression of Z^ on Zg revealing a strong down- 
ward trend in Zj, and so in the yield Aj, residuals are plotted about 
the line and the regression line makes a good fit and there is no 
suggestion of curvature. 
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The partial regressionii of Zj on Z3 is presented in Chart IV. 
The regression line is steep in relation to the residual scatter about it, 
and there' are only two important deviations. That for 1926 is 
evidently due to the GeneraT Strike, and that for 1934 may be the 
result oh the public: having lost the spirits habit in the great de- 
pression of 1931-^3 in combination: with the reduction in 1933-34 
hi the duty on beer, which naturally competes with the stronger 
liquors on which the spirits duties are levied. The two observations 
1926 and 1934 have no appreciable effect on the slope of the regression 
line in Chart IV, and so cannot affect the conclusion that the cycle 
sensitivity of spirits tax is high. 

The other possibility that the cycle sensitivity is exaggerated 
(or under-estimated) can arise from inter-correlation between 
Zg and Z3. Accordingly, correlation coefficient ^23 calculated, 
and it is found that = — 0*395. There is therefore a material 
inter-correlation. The effect of the trade cycle therefore may have 
been either over-estimated or under-estimated. However, there is a 
method of estimating the minimum effect of the trade cycle. We 
eliminate the trend from the logarithm of the yield Zj by correlating 
it with logarithm of time alone and obtaining a regression equation 

,Zi - 3-1072 - l-OSlZg (3) 

where, using a well-known notation for coefficients of regression, 
the regression coefficient on Z2 is ” 1*084. The corresjiond- 

ing partial regression coefficient in the preceding multiple regression 
equation (2) was 6123 ~ — 0*869, and therefore nearly the whole of 
the gross tr^d in the yield has been attributed to the net trend effect 
^12-3 ^2 equation (2). We now take deviations of the observed 
values from the gross trend value /Zj of equation (3), and correlate 
the deviations A — Zj — ^Zj with the logarithm of employment 
(Zg). The correlation coefficient is 0*90, and the regression 

equation obtained is 

A = - 2*35. + 1-223Z3, 

where — 1*223‘. This latter is a minimum estimate of the 
elasticity of the* yield of spirits duty with respect to percentage 
employment A3. The estimate obtained by multij)le regression 
613.2=1*29 in equation (2) exceeds only slightly the minimum 
estimate 6 a 3 = 1*22, and can therefore be used as ari estimate of the 
full effect of the tfadie cycle on the yield of spirits duty without 
incurring any material danger of exaggeration. In Section 6, 
therefore, we shall employ the estimate 6,3.2 = Y29. A maximum 
estimate can be^obtained by correlating Zj with Z3 alone. 

The example of spirits duties suggests that the presence of a 
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sliglit downward trend in employment cannot seriously influence 
the partial regression coefiicients in the case of the other ‘taxes 
investigated.* 

To complete the account of the behaviour of spirits duties, it 
remains to add the measurements of the relative importance of 
trend and of the fluctuations in employment. 

The P coeflicient expressing the importance of Zg in equation 
(2) is 

p2 - - 0*79 

and that expressing the importance of Z3 is 

p3 = 0*35 

The absolute trend eftect is thus over twice as great as cyclical 
variation in Z^. That does not mean that the cyclical variation 



is in itself small — because the trend effect with which it is com])ared 
is very considerable. The slope of the net trend in Zy presented in 
Chart IV is h == — 0*87, so that the trend component of the yield 
has been falling at a rapid though diminishing rate and fell by 
36 per cent, in the period 1922-37. 

There is no doubt that the strong trend in spirits duties can 
obscure the cylical variation on a cursory examination of the time 
series, and that may explain why the full importance of the 
cyclical component may have escaped the notice of so discerning an 
investigator as Mrs. Hicks. Actually, according to the best prob- 
ability estimate h — 1-29, the cyclical amplitude of percentage 
fluctuation in the yield of spirits duties Xy exceeds the relativ^e 
amplitude of cyclical fluctuation in percentage employment A3 by 
about 30 per cent. 

* The trouble due to the preflence of trends in the variables can be got 
rid of altogether by correlating only deviations of the variables from their 
trends. The analyses of the paper could be repeated in this way with some 
advantage and with no great harm. 


G 2 
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3. Beer duty and beer consumption * 

(a) Consumption 

The effect of an upward or a downward shift in the scale of duties 
on different kinds of beer upon the total yield of the duty depends 
on the reaction of the aggregate consumption of beer. A rise in the 
rates of duty may depress consumption so much that the yield falls 
instead of rising. It will be of interest, therefore, to investigate the 
reaction of consumption. 

For the period 1920-38 studied, the available series express the 
aggregate annual consumption of different beers in terms of 
equivalent “ standard barrels ” of beer of fixed specific gravity 
(1055°). 

Since there is only a moderate trend in the series, a simple linear 
(non-logarithmic) regression equation is used, of the form 

= a -f- H” ^3-^3 ~f* b^X^, 

where X^ is annual consumption in millions of standard barrels, 
Ag is the average rate of duty in £ per barrel, X.^ is percentage 
employment, and X^ is time with 1900 as origin. The Vs> and a are 
constants.. 

The average rate of duty X^ is calculated by dividing the yield 
by consumption. Some inaccuracy results from the fact that con- 
sumption data relate to calendar years and revenue relates to 
financial years. 

Correlating consumption X^ with co-temporaneous values of the 
independent variables, the regression equation 

== 3*85 - 0-026A2 + 0-297Z3-- 0 - 334 X 4 . . (1) 

is obtained, with an adjusted multiple correlation coefficient of 
B ~ 0-88. The coefficient 62 = — 0-026 suggests that the influence 
of the average rate of duty on consumption is negligible. 

Equation (1) is unsatisfactory. A partial regression diagram, of 
the type used in this paper, showed clearly that consumption X^ lags 
behind the cyclical movements in employment X 3 by about one year. 

Accordingly, taking X 3 with a “ lead ’’ of one year and correlating 
the set X^it), X^(t — 1 ), X^(t), a new regression equation is 

obtained by the method of least squares : 

Xi = - 0-385 - 1 - 113 X 2 + 0 - 378 X 3 0 - 287 X 4 . (2) 

with a correlation coefficient R — 0-98. 

* An accumulation of minor difficulties (to do with comparability of data 
over time, with time-lags and with inter-correlations) has slowed up the work 
of analysing these variates. The obstacles have been overcome in time for a 
brief statement of the results attained to be inserted in the paper before it goes 
to press. I take the liberty of presenting the brief statement because its 
statistical material appears to be of unusual interest, both from the practical 
and the theoretical points of view. — V. E. 
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Taking the lead in Zg into account has raised the correlation 
coefficient materially. The absolute size of the regression coefficients 
62 and 63 has also increased. The small size of 63 in equation (1) 
was simply due to errors created by neglect of the lead in Z3. In 
(2), 62 " influence of the average duty no longer 

appears to be negligible. 

The relative importance of the factors Xg, Z4 in equation (2) 
is respectively indicated by “ p coefficients : 

p3 =- 0*65 
- 0-53. 

The correlation coefficient jR ^ 0-98 is unusually high for eco- 
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nomic material. Its high value is chiefly due to the close association 
between beer consumption and employment, which is the most 
important factor in the regression. The high correlation coefficient 
is no freak result of trend correlation, since the principal component 
in the variation of the employment percentage series is cyclical 
fluctuation. Chart V gives a visual impression of the dependence 
of beer consumption on previous year’s employment. The residual 
scatter is very small relatively to the systematic variation along 
the line of regression h^X^. No doubt the intimacy of the relation 
arises from the fact that the majority of consumers of beer consist 
of persons appearing on the Ministry of Labour’s employment 
register from which the figure of percentage employment is compiled. 

The explanation of the time-lag between employment and 
consumption may be that the desire for beer is an acquired taste. 
Beer consumption is only gradually adjusted to fluctuations of 
personal incomes in course of the trade cycle. It is interesting 
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that no similar lag is observed in relation to changes in the average 
rate of duty. Whilst the income-elasticity effect is delayed, the 
price-elasticity effect is more immediate. 

Diagrammatic analysis indicates a relaxation (curvilinearity) of 
the net downward trend of consumption, although the residual scatter 
is very small relatively to the variation along the trend line h^X^, 

, The residual scatter becomes important when considered in re- 
lation to the partial regression on the average rate of duty. 
The reliability of the regression coefficient — 1*11 is therefore 
best investigated not graphically, but algebraically. 

The residual scatter is meg-sured by the “ standard error of esti- 
mate ” — ^.e., by the standard deviation of the residuals — Xf, 
where is the observed value of consumption and Xf is the value 
estimated from the regression equation (2). Writing for the 
standard deviation of X^, the adjusted ” standard error of 
estimate is 

S = aiv/l - (Rf 
= 0-61. 

Writing n as the number of observation -sets (19), and ^2.34 as the 
standard error of estimate of X2 from the equation of regression of 
X2 on Xq and X^, the standard error of the coefficient (>2 of equation 
(2) is 

S 

a^.^V n 
= 0-34. 

This is a measure of uncertainty of the coefficient ?>2 arising from 
“ sampling errors ’ - i.e, from random disturbances affecting con- 
sumption which do not quite cancel out because the number of 
observations n is small. Evidently, intercorrelation among the 
independent variables of (2) is taken into account by the term 02.34. 
But for this correlation, 03.34 would be larger and the error of 62 
smaller.* 

* Quite generally, measuring variables from their moans, the standard 
error of a coefficient 6 ^ 4.1 (i = 1 , 2 , . . ,, j) — 1) in a regression equation 
= 62^2 “b ^3^3 “f" • • • “b 

is 

^(^*2)^ "(*2*3) 

"(^2*^3) ^(*3)^ 

where A = 


I ^(^2%) I 

summation being taken over the observed n values and An is the cofactor of 
See Applications oj 8tvdent'» Distribution by B. A. Fisher, if efron, 1925. * 
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Assuming normal distribution of ftgj there is a 99-7 per cent, 
probability that the true value of the regression coefficient lies 
within a distance of 3 standard deviations cri, = 0*34 from the 
estimate — 1*11. That is, it is practically certain that the true 
coefficient 63 lies between o and + 2, say. Similarly, it is almost 
certain that the coefficient Pg between o and + 0*35, say. It 
follows that the average duty could not have been an important 
factor. Application of the “ / ” test, especially adapted to small 
samples, gives similar results. 

(b) Revenue 

The estimate of c()nsum2)tion Xj from equation (2) is reliable — 
the standard error of estimate JS 0-6 is only about 3 per cent of 
the average consumption ~ 19-8). Hence the yield Y can be 
reliably estimated by multiplying equation (2) by X^ — ^.c., from 
the equation : 

Y ” ^2^2^ h^X^X^ ... (3) 

wliere the constants are the same as in (2). 

The function reduces to a simple parabola for a given pair of 
values of A3 and A4, such as their means and M^. In the latter 
case, the form is economically plausible : as X^ increases from 0, 
Y rises from 0, reaches a maximum and then declines passing 
through a 0 value again. Actually, negative returns set in 
sooner, because the duty becomes a more important proportion of 
price as the rate of duty rises. 

Writing K ~~ a -f 63M3 (- the rate of duty which max- 

imises revenue is 

^2=2^ (A' = 24-3) ... (4) 

For brevity K can be treated as a constant since its standard 
error is negligible for the argument in hand.* 

It is perhaps a pseudo-problem to attempt to estimate the 
maximal X^ (which is about 12 if 63 — — 1). That involves extra- 
polation of a linear regression h^X^, A legitimate problem is whether 
the highest observed rate of duty, X^ — 5-2, is in danger of ap- 
proaching or exceeding the maximal level. That is a question which 
has been debated in Parliament and elsewhere. Substituting the 
value Ag = 5*2 in (4), 63 becomes equal to — 2-3. 

* The error it ok = \/ a/ + (JWaaj,)® + {M^oi.f + 2 (Sf 
= 2 03 . 

Here and il/4 are treateil as fixed values, and — of the new symbols — - 

<7*3 and obt, are the standard errors of «, 63 and ; while A 23 is the minor of 
^(^32^4) iu row 2 , column 3 of A in the preceding footnote. 
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Now, taking the errors of into account (arising both from 
sampling errors and from the probable curvilinear character of 
the true regression on Zg), such a large negative value of the 
regression coefficient is extremely unlikely. Hence, the maximal 
level of the rate of duty has not been reached in practice. 

(c) Revenue. Logarithynic regression 

The same conclusion is obtained by a more direct attack. 

Since there is a considerable trend in the yield, due to the down- 
ward trends in consumption and the rate of duty, a logarithmic 
regression is employed. Writing Zj = Y and Z4 for the 

logarithms of the Z’s with the same subscripts, a regression equation 
is obtained by the method of least squares : 

0-789 + 0-636Z2 + 1-542Z3 - 0-476Z4 . . (5) 

The adjusted correlation coefficient is 72 = 0-994 and p co- 
efficients are : 

Po = 0-36 
P3 = 0-44 
p, = 0-45. 

The logarithm of percentage employment Z3, has been taken with a 
lead of one year. When no lead is taken, the correlation coefficient 
drops to 0-95. 

The logarithmic standard error of estimate is S ~ 0-010 and its 
antilogarithm is 1-023, That means : the actual values of the yield 
y fall within approximately 2-3 per cent of the estimate with about 
2/3 probability. The smallness of sampling errors of the yield of 
Beer Duty is astonishing. In his speech, the Chancellor need only 
make a negligible error of estimate, seeing especially that he has easy 
access to better statistical material. 

In (5), the elasticity of the yield Y with respect to the rate of 
duty Zg is 0-636. The standard error of the elasticity is 0-056. 
Therefore, it is pragmatically certain that the true elasticity is 
between 0-45 and 0-8, say. Diagrammatic analysis indicates no 
significant tendency for the elasticity to fall as the rate of duty 
increases. So the true elasticity must be positive in the observed 
range of the rate of duty. Again we have the conclusion that the 
maximal rate of duty has not been reached. 

It is to be noted that equation (5) is incompatible with a max- 
imum, although it ‘‘ fits ” the observations well. 

The elasticity of the yield of beer duty with respect to percentage 
employment is given in (5) as 1-54 and is considerable. The corres- 
ponding “ mean elasticity of consumption with respect to employ- 
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ment, calculated from constants (M^ and M3 being the means of 
and, Z3) relating to equation (2), is 

1 - 66 . 


4. Stamp duties 

From the standpoint of trade-cycle discussion it will be of interest 
to isolate the yield of stamp duties on securities from that of other 
stamp duties. For brevity, stamp duties on securities will be referred 
to simply as “ stamp duties.” 

Stamp duty is roughly an ad valorem tax, except that British 
Government securities are exempt. The yield depends on the 
turnover of securities and on their price-level. 

The yield is correlated with an index of the price-level of in- 
dustrial shares and with the rate of change of the latter.* Writing 
Xi{t) as the yield of stamp duties, A^2(/) as the index of prices of 
sluires, and 

A^3(0 = X^(t) - X,{t - 1) 

as the change in the index from the preceding year, the regression 
equation is obtained : 

Zj -= 2*653 -f 0-019Z2 + O-OSlZg 

together with a multiple correlation coefficient Ti = 0*91 and p 
coefficients 

P2 = 0*52 
P3 - 0*57. 

The difference in the relative importance of the two factors is not 
significant. 

Z3 expresses the speculative factor, i,e. the fact that the expecta- 
tions of buy(‘rs and sellers of securities are conditioned by the 
behaviour of security-prices in the recent past. Evidently, the* 
yield of stamp duty should increase with Zg and Z3, and this is 
confirmed by the equation of regression. 

There is a possible objection that the rate of change Z3 is already 
taken account of in the price-level of securities, and that Z3 is not 
strictly an independent variable. When two variables are closely 
correlated, the joint effect on the dependent variable may be 
ascribed to either, or divided between them arbitrarily. The 
correlation coefficient rgg is only 0*4. 

The price-level of securities Zg and its rate of change Zg are 

* “ A New Index of Prices of Securities,” by Prof. Bowley, G. L. Schwartz 
and K. C. Smith. Special Memorandum No. 33. Acknowledgment is due to 
the London and Cambridge Economic tovice for permission to use the Index. 
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taken jointly to represent the action of the trade cycle. In this 
instance the trade cycle cannot be represented satisfactorily by the 
percentage employment, for while the movements in security 
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transactions are essentially a part of trade-cycle mechanism, no 
close relation is to be expected between these transactions and the 
level of percentage employment. The matter is investigated closer 
in section 6, where the question of percentage employment as an 
indicator of the trade cycle is especially considered. 



Chart VI shows the partial regression of on Zg. There is a 
close correspondence between high stock prices and increased 
revenue and low stock prices and diminished revenue. 

The partial regression of Zj on Zg is shown in Chart VII. 
Examitiing the residual scatter, we find that the effect of turning 
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points ill prices of securities is much greater than the average 
efPect as shown by the slope of the regression line. In years of 
collapse of Stock Exchange boom we have negative residuals, and 
in periods of recovery from trough, positive residuals. Drawing 
a line through that class of dots corresponding to turning points, we 
should get a line much steeper than the average regression line. 
In this way the psychological effect of the collapse of prices can be 
seen from the Chart. People tend to become unduly cautious and 
fear that speculation might bring about a crash as before. Thus 
the recovery of prices from 1930 is very gradual, and it is only from 
1933 that an upward tendency is noticeable. It is an effect of the 
psychology of fear and of increased liquidity preference. 

Stamp duties have a very strong cyclical effect via (1) share 
prices, (2) the rate of change of share prices. Both represent trade- 
cycle factors, and appear to be of about equal importance. 

b. The yield of inconui tae 

The yield from income tax depends, of course, on the size of the 
taxable ” income and the graduation of the rate of taxation. The 
derivation of the yield from these data is a matter of arithmetic and 
does not call for verification by correlation analysis. A simplified 
form of the relation is 

y = h.n.I 

where y is the yield, s the standard rate of tax, / “ taxable income 
and h a constant. The relation is obvious, and does not need to be 
established statistically. The constant k can be estimated, but the 
gain in knowledge from such an estimate is negligible. We want to 
go deeper than to establish an arithmetic identity. An important 
question is how the yield of income tax is affected by trade-cycle 
fluctuations and how it is influenced by changes in the standard 
rate, taking into account the possible effect of such changes on 
taxable income itself. For much economic controversy centres on 
the possible effects of the rate of income tax on the national income. 

As before, we can express the cyclical factor by the figure of 
percentage employment and, besides the standard rate, we shall have 
to take a possible trend factor into account. Now, the quantitative 
dependence of the yield of income tax on these three factors is not a 
matter of mere arithmetic, but it is a matter of actual working out 
of economic forces. The quantitative relation canilot in this case be 
established a priori, and if correlation analysis can throw light on it, 
that would represent a gain in our knowledge of the importance of 
some of the leading factors determining the yield from income 
taxation. If no inter-correlation difficulties are encountered, we 
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should be able actually to measure the cyclical component of the 
yield and the net effect of changes in the standard rate of tax. 

It may be mentioned that we could not use “ actual income-tax 
income as an index of cyclical variation, because it has an anti- 
cyclical component. The exemption limit has been lowered in times 
of depression and raised again in recovery, thus tending to stabilise 
“ actual income-tax income.’’ That tends also to stabilize the yield 
of income tax, but trade cycle can have an effect on yield even if 
“ actual income-tax income ” is stabilized. To estimate this effect 
we obviously cannot use actual income-tax income as a variable, but 
the employment index might enable us to do so. 

Four variables are used in the correlation study : 

Income tax receipts (which exclude sur-tax) are correlated 
with the standard rate of tax with percentage employed X^ 
and with time X^. The percentage employed X^ is taken with a 
lead of one year and three months, and the standard rate X^ with 
a lead of exactly one year relatively to the yield Xj. 

This is done to allow for the fact that there is an interval between 
income assessed in a given year and the time when the tax is 
actually paid to the Exchequer. The income tax year runs from 
April 6th in one calendar year to April 5th the next. Payment of 
the full amount of the tax becomes due on January 1st in the year 
of assessment, but payment of one-half may be postponed to the 
following July (that is to the succeeding financial year) in the 
case of assessments under Schedule B, Schedule D and Schedule E 
when made on individuals as distinct from companies. Thus there 
is a time-lag of eight months to one year and four months. More- 
over, the profits of companies under Schedule D are assessed on 
the profits of the preceding year. We take an average lag of 
about one year, and correlate the current yield with employment of 
one year and three months before {t — IJ) and standard rate of 
the preceding year (t — 1). The extra three months in the case 
of employment is due to the difference between calendar year 
and financial year; the employment figures are given for the 
calendar year, while the income-tax receipts are for the financial 
year. 

The multiple correlation coefficient R — 0-876 and the adjusted 
coefficient R = 0-85. Thus quite a high degree of correlation is 
observed. The regression equation obtained by the method of 
least squares is 

- 197-32 -j- 36-36 X^ -f 3-305 X^ + 0-45 X^. 

To measure the relative importance of the three independent 
variable, “ coefficients are calculated showing the proportions 
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of total variation in due to X2, -X’3 and respectively. The 
coefficients are : 

P2 0*705 

P3 -= 0*506 

P4 - 0*07. 

It is seen that the standard rate has been the most important 
factor, with X.^ (employment) not much less important, whilst the 
influence of the trend has been very small. 

To make sure that we have isolated the separate effects of the 
standard rate of tax X^ and employment Z3, we must check whether 
there has been any correlation between the two. Actually the 
correlation coefficient works out as 0*08 and is negligible. 

Thus isolation of the separate effects of X^ and X^ has been assured.. 

The trend effect (P4) is negligible, and time Z4 need not have 
been taken into account. 

The regression line on Chart VIII shows the average depend- 
ence of the yield of income tax on percentage employment Z3 in 
the period 1920-37. Examining the scatter, it is seen that the 
regression line for the points up to 1929 would have approximately 
the slope or regression coefficient as the regression line for the 
whole period. But for the period 1930-37 the regression line 
would have a slope or regression coefficient approximately double 
that of the line for the whole period 1920-37. Thus the cycle 
sensitivity appears to have doubled between the two periods 
1920-29, 1930-37. The regression analysis suggests that we should 
look for some explanation of this. The explanation, or the main 
explanation, lies undoubtedly in the fact that up to 1926-27 profits 
were assessed by taking an average of three preceding years, and 
this had the effect of diminishing the cyclic fluctuation in taxable 
income — that is, had an anti-cyclical effect. But from 1927 
previous year’s profits were assessed, there was no averaging,, 
and so no anti-cyclic effect. The ‘‘ damping ” having been removed, 
the yield of income tax became more sensitive to the trade cycle. 
We should have expected the cycle sensitivity of income-tax yield 
to increase in consequence of the revision in the method of assess- 
ment of profits, and if we have riot done so, our correlation analysis 
has brought it to our notice. Correlation analysis frequently brings 
to notice obvious and important facts which are otherwise apt to 
be overlooked. The removal of the averaging of profits under 
Schedule D was bound to increase the cyclical variation of taxable 
income, for these profits represent about 35 per cent, of the total 
“ gross ” income liable to income tax, and are especially sensitive 
to the trade cycle. 
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To show the approximate effect of the removal of damping ” 
in 1927 we calculate by least squares method the coefEcieiit for 
the period 1927-37. We fit a regression line for the points of 
Chart VIII for the period 1927-37 only. It is found that for 
1927-37, 

613 4-7903. 

The previous estimate ~ 3-3046, as the diagram suggests, may 
be used as a rough estimate of the regression coefficient for the 
earlier period 1920-26. The rise from 3-30 to 6^3 -- 4-79 
indicates the increase in the sensitivity of the yield of income tax 
to the trade cycle following the removal of “ damping.” 

If the dots of Chart VIII from 1930 to 1937 are joined con- 
secutively, a closed anti-clockwise loop is formed. That indicates 
that as employment V 3 goes through a cycle, the movements of the 



yield lag somewhat behind the cycle of employment. But ^3 
has already been taken with a lead so that the chart indicates 
merely that the lag of years taken has been insufficient. The 
correct lag between the yield and employment is slightly greater 
than this. But there is no similar suggestion that the one-year lead 
in the standard rate is too short, as will be seen from Chart IX. 
This difference is natural, for there is a lag between employment 
and taxable income in addition to the lag between the income and 
the payment of income tax. 

The standard rate of tax Zg has been responsible for a con- 
siderable proportion of variation of the yield X^ in the period 
1920-37, as we note from P 3 = 0-705, which is greater than that 
corresponding to Z 3 . The partial regression of X^ on X^ is shown 
in Chart IX and presents visually the importance of the standard 
rate X^, The residual scatter is not considerable in relation to 
the variation along the line. There is no evidence of curvature 
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or saturation of the yield as the rate of tax is increased. This is 
as it should be, for the regression line purports to show the effect 
of the standard rate with given employment and national income. 
It is clear that in such a case the yield would not show diminish- 
ing returns ” to increments in the standard rate in the range of 
variation shown in the chart. 

The usual objection to a high standard rate of income tax is 
the alleged unfavourable effect on enterprise and employment. 
The statistical evidence bearing on this view can be presented as 
follows. For the whole period 1919-36 the correlation between 
employment and the standard rate is ~ 0*08, and is negligible, 
suggesting that the above view is incorrect. We often hear of 
“ spurious correlations,” but the danger of spurious absence of 
correlation ” also has to be looked for. In the present case we 
find that the low correlation of o*o8 is the result of cancellation of 
two distinct relationships : (I) the association of high income tax 
with a high level of employment in periods immediately preceding 
or succeeding the time of war, and (2) the opposite relation in 
normal times when the exchequer tends to raise the rate of income 
tax in depression and to lower it in prosperity. The years 1919, 
1920 and 1936-38 are war-affected or war-infected, and excluding 
them we do observe the normal relation between cyclical variations 
in employment and the standard rate of income tax in the period, 
say, of 1922-35. For that period the correlation coefficient between 
Z3 and Z2 is >*23 — ~ a significant change from ^23 == 0*08 for 
the 1919-36 period. All this can be roughly learnt by simple 
inspection of the table of data in the appendix. 

The usual reaction of the Chancellor of the Exchequer to the 
cycle can be looked upon as one of the effects of the trade cycle. 
Then, the total action of the cycle on the yield of income tax is 
th() sum of the net effects of employment and the effects 1 ) 2 X 2 , 
of consequential changes in the standard rate Zg. The total effect , 
is smaller than the net effect of the fluctuations of employment — 
because the latter is normally deliberately counteracted by opposite 
adjustments in the standard rate of tax. In the present paper 
the separate effect of fluctuations of employment on the yield of 
income tax is alone taken to represeut the effect of the trade cycle— 
and the indirect effect via the counteracting adjustments of the 
standard rate is excluded. This is done in order to reveal that 
cyclical fluctuation of the yield of income tax which annoys the 
Chancellor of the Exchequer and which he endeavours to neutralize. 

Now, as to the alleged bad effect of high income tax on em- 
ployment, the negligible correlation r32 = 0-08 (1919-36) expresses 
the fact that any such bad effect, if it exists, is negligible when 
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confronted with the stimulus to employment due to war factors. 
There is, therefore, substantial statistical (and theoretical) evidence 
in favour of the view that the standard rate can be raised even 
beyond the present level of 75. 6d, without any danger of depress- 
ing the level of employment. Opponents of further increases in 
the standard rate should make it clear that while these increases 
in income tax would have no influence on the level of activity or 
employment, the efficiency of that activity is likely to be impaired. 
For by raising income tax further, we shall soon undermine the 
profit motive, forego the de -centralizing advantages of the auto- 
matic ” mechanism of private enterprise, and finally find ourselves 
saddled with the difficulties of excessive bureaucratic control : lack 
of contact between the “ centre ’’ and the “ periphery,’’ confusion 
at the “ centre,” and waste at the ‘‘ periphery.” We are in some 
danger of sinking into the stupefying embrace of bureaucratic 
excess. 

As to the value of the correlation coefficient = — 0*56 for the 
“ normal ” years 1922-35, the common-sense explanation is that it 
represents adjustments of the standard rate of income tax to the 
trade cycle, rather than indicates any effect of taxation of profit 
on the level of employment. No one seems to have argued that 
the trade cycle is caused by fluctuations in the rate of income tax, 
but it has been argued that booms are exaggerated and depressions 
deepened by the cyclical adjustments of the rate of income tax. 
Qualitative theory shows that this effect must be ephemeral, 
because the reduction in profits following a rise of income tax is 
largely offset by the increase in sales due to the expenditure by 
the State of the proceeds of income tax. Hence, the correlation 
coefficient r^z — — 0-56 is to be interpreted as expressing mainly the 
“ normal ” reactions of the Chancellor of the Exchequer to the 
bliss of prosperity and the sting of depression. 

6. It would be interesting to compare the five taxes analysed 
in respect of the degree to which their yields are affected by the 
trade cycle. The results of foregoing analyses may be conveniently 
coordinated from that point of view. 

Cycle sensitivity is measured by the elasticity of the yield with 
respect to percentage employment. 

In the case of tobacco, spirits and beer duties, the employment 
elasticities are given in the respective logarithmic regression 
equations. 

In the case of income tax, a mean elasticity can be calculated 

Mz 
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where 63 is the coefficient of regression of the yield on employ? 
ment and and are the means of Z3 and Zj. Substituting 
the estimates 63 = 3*3 and and obtained for the period 
1920-37, 

E = 1-08 

and this is an approximate estimate really only for the period prior 
to 1927, in view of what has been said about Chart VIII in 
Section 5. 

For the period 1927-37 

I A nr. j j 

63-4-79 and^« = 252 :jand 
E = 1-613, 

showing increased cycle-sensitivity following the removal of anti- 
cyclic “ damping ” in 1927. 

In 4 the yield of stamp duties from securities has been correlated 
with the price-level of securities and the rate of change of that 
price-level Z3. To find an employment elasticity of the yield, we 
can correlate the yield with percentage employment which can be 
designated here by Zp to avoid confusion. The correlation will 
have some sense, because transactions in securities and employ- 
ment are both greatly affected by the trade cycle — in different 
ways. The movements of security transactions generally precede 
movements of employment because speculation anticipates the 
trade cycle. The best correlation is obtained by relating the yield 
of stamp duties X^{t) of ■ employment X^{t + 1) a year later. This 
is clear from the concurrent time series in Chart X. 

The correlation should be somewhat lax, for speculation looks 
forward to more than one year ahead. 

The correlation coefficient is — 0*60 and the corresponding 
regression coefficient is 

&1P - 0-34049 

and hence the elasticity of the yield with respect to employment is 
= K X = 3-708 

where Mp — 86-0941 is the mean of Zp and — 7-906 is the 
mean of X^. 

This estimate Ep is an under-statement (a minimum estimate) 
of the sensitivity to the trade cycle because the relation between 
the yield and employment is a loose one : r^p = 0-60. The full 
sensitivity to the cycle may be calculated in the following steps. The 
argument is compressed to save space. First we can take Zg, the 
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rate of change in security prices, to represent the action of the 
cycle. The simple correlation coefficient between yield and 
the speculative factor is rj 3 = 0*80, the corresponding total 
regression coefficient is — 0*04366 and the elasticity with 
respect to speculative factor X^ is 



1920 22 24 26 28 30 32 34 36 38 t 


X 


where ~ 6*353 is mean X^ and = 7*906 is mean Xj. The 
elasticity is not comparable to employment elasticities E because 


the relative standard deviation of the speculative factor ^ is very 
much greater than the relative standard deviation of employment 
^ in course of the trade cycle. This illustrates the vast differ- 
ence. in results due to differences in the choice of variables to repre- 
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sent the trade cycle. The speculation elasticity is naade com- 
parable to employment elasticities by a simple mathematical 
transformation. The transformed value is 


(iT = ^3 X 




where is the standard deviation of and Op that of Zp, etc. 
The formula is equivalent to 


(£)' = Ej , . = 5-00 

This (Ey is an under-statement because the effect of price level Zg 
has not l)ecn taken fully into account because [/‘gal < 1. Extending 
the above formula, the full elasticity in terms of variations of 
employment wlien both A'g and Zg are taken fully into account is 

{E) = Ep.-^ = 5-69 

where R -- 0-92 is the multiple correlation coefficient between the 
yield and the factors Zg, Zg. 

The estimate (E) is an over-estimate, because there is an upward 
trend in the price-level series Zg, so that some of the effect on the 
yield X^ is due to that trend, and not merely to the cyclical varia- 
tion in the price-level. But the trend in Z'g is unimportant rela- 
tively to the cyclical variation. Hence the error of over-statement 
in {E) is unimportant. 

The following table shows the five yields arranged in order 
of their cycle sensitivity. The “ E ” estimates for income tax 
are shown both for the period before and the period after 1927. 
Tlie direct employment elasticity of the yield of stamp duties Ep 
is shown without brackets and the full ” sensitivity (E) is shown 
in brackets. 


Table of cycle sensitivity 


Tax 

Sensitivitj'. 

Tobacco ... ... 

043 

Income (1920-26) 

1-08 

Spirits 

1-29 

Beer 

1-54 

Income (1927-37) 

1-61 

Stamp 

3-71 (5-69) 


The above estimates are reliable, especially for purposes of 
comparison, except for the sensitivity of income tax, a more 
accurate estimate of which, and its sampling errors, can be calcu- 
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kted for 1927-38 by correlating tbe yield with the standard rate 
and percentage employment for that period. The true sensitivity 
for the latter period, however, is evidently greater than unity. 

The advantage of the elasticity with respect to percentage 
employment is that all we have to do to estimate approximate 
relative cyclical fluctuation of a yield is to multiply the elasticity 
by the relative fluctuation of percentage employment Thus, if 
the latter fluctuates by to per cent, (te., 5 per cent, about trend) 
the yield of beer duty fluctuates by about 15 per cent, (tc., 7 or 
8 per cent, about trend), etc. Actual cyclical percentage fluctua- 
tions of the yields about their trends can be estimated from the 
equations of regression. The mathematics are somewhat laborious, 
and are not reproduced. They merely confirm the results obtained 
in terms of the employment elasticities. 

Even on the minimum estimate of E ~ 3*7 the yield of stamp 
duties is by far the most sensitive to the trade cycle of the five 
tax-yields investigated. The least sensitive is the yield of tobacco 
duties. The literary economist will be pleased to note that the 
findings of multiple regression analysis have the advantage of 
being confirmed by the common observation that smoking is more 
stable than speculation. To be precise, it is about twelve times as 
stable — a sort of fact which some literary economists prefer to 
establish by mental efforts a 'priori. 

The results lend themselves to numerous applications. For 
instance. The sensitivities relating to the important taxes, except 
on tobacco, are greater than unity. Therefore, so far as the five 
taxes investigated go, the revenue of the Exchequer would fluctuate 
in course of the trade cycle more violently than employment, and 
that creates a problem which the Exchequer has to solve by borrow- 
ing or by changing the rates of taxation. 

7. Appendix 
Table of observations 

The first column indicates calendar years. These serve also 
as a parameter for the financial years. A financial year is indi- 
cated by the calendar year having with it nine months in common. 
The yields are expressed in £ millions, and relate to financial years, 
as does the standard rate. The rest of the data relate to calendar 
years, except the average rate of beer duty. The latter is the yield 
divided by consumption and so relates to both kinds of years. 

Consumption of beer for 1938 is estimated from a figure given 
in bulk barrels ’’ on the assumption that the measurement in 
“ standard barrels ’’ bears the same ratio in 1938 to the measure- 
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ment in “ bulk barrels ’’ as it does in the years immediately pro- 
ceeding 1938. For 1935-37 the ratio is nearly constant. 


Table of Data 


y ear 

Per- 

centage 

employ- 

ment 

yield 

of 

tobacco 

duty 

Yield 

of 

flpirite 

duties 

Con- 
sump- 
tion of 
beer, 
millions 
of 

stand- 

ard 

barrels 

Aver- 

age 

rate of 
beer 
duty, 

£ per 
stand- 
ard- 
barrel 

Yield 

of 

beer 

duty 

Yield 

of 

stamp 

duties 

on 

secur- 

ities 

Index 
of the 
price 
level 
of 

shares 

Yield 

of 

income 

tax 

Stand- 

ard 

rate of 
income 
tax, 

shillinga 
per £1. 

1919 


97-6 

















6 

19iJ0 


97-6 

— 

— 

26-9 

4-6 

12.3-4 

— 

242 

340-7 

6 

1921 

... 

8.3-4 

. — 

. — . 

24-4 

5-0 

121-9 

4-6 

165 

334-9 

6 

1922 


85-9 

— 

53-e 

20-9 

4-4 

92-3 

7-2 

188 

314-4 

5 

1923 


88-4 

— 

54-0 

20-8 

3-9 

81-7 

6-8 

231 

271-4 

4-5 

1924 


89-8 

61-9 

61-1 

21-9 

3-7 

82*0 

7-1 

228 

276-5 

4-5 

1926 


89-0 

63-6 

49-9 

22-1 

3-7 

82-4 

8-5' 

252 

258-1 

4 

192G 


87-7 

53-9 

43-« 

21-2 

4-0 

84-2 

8-0 

266 

230-1 

4 

1927 


90-4 

68-1 

47-4 

20-9 

4-0 

83-3 i 

9-8 

288 

253-5 

4 

1928 


89-3 

59-1 

45-7 

20-5 

3-7 

75-8 ‘ 

11-7 

329 

237-3 

4 

1929 


89-7 

02-8 

42-G 1 

20-4 

,3-8 

77-2 i 

7-3 

323 

237-9 

4 

1930 


84-2 

()4-l 

40-6 

20-0 

3-8 

75-7 i 

6-9 

261 

266-3 

4-5 

1931 


78-9 

(i3-3 

34*9 

17-5 

4-3 

75-2 ! 

4-1 

203 

288-4 

5 

1932 


78-1 

(3 7-2 

34-5 

14-1 

6-2 

73*7 

6-8 

197 

250-6 

5 

1933 


80-2 

07-5 

3.3-5 

16-3 

3-8 

68-9 

8-7 

240 

228-6 

5 

1934 


83-4 

70-7 

32-4 

16-6 

3-6 

5H-7 

9-2 

290 

229-2 

4-5 

1935 


84-7 

76-0 

.34-9 

17-3 

3-5 

60*8 

9-9 

323 

237-4 

4-5 

I93f) 


87-1 

77-3 

36-2 

17-7 

3-6 

62-7 

12-1 ! 

374 

267-0 

4-75 

1937 


89-4 

82-8 

3.5-8 

18-7 

3-6 

6.5-7 

7-7 

360 

297-9 

6 

1988 


87-1 

— 


18-9* 

3-6 

65-G 

— 

1 

[ 1 

— 


Estimate. 


. Most of the arduous computations involved in the regression 
analyses have been made by Miss Vera Martin of the London and 
Cambridge Economic Service. 


Discussion on Dk. Edelberg's Paper 

[The following written comments have been received.] 

Mr. E. G. D. Allen : Dr, Edelberg’s analysis of the yields of 
tobacco, beer and spirits duties produces results which appear 
well-founded and significant, and I have little criticism to offer. 
On the whole, however, I should prefer to take 

for the relation between (the yield of tobacco or spirits duties) 
and X 2 (time) and x^ (employment percentage) — Le., a linear regression 
of the form 

log a^i = a -f 6 x 2 + c log X 3 

instead of Dr. Edelberg’s (1) and ( 2 ) of Section 1. The form I 
suggest avoids certain obvious difficulties about the arbitrary zero 
point {e,g.^ 1 * 900 ), from which time is measured, and it appears to 
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fit the observations quite as well as the form actually adopted. 
A least-squares calculation (which I have not fully checked) gives, 
for the yield of tobacco duties, 

“ constant e®-035araj.^0-323 

The cycle elasticity of the yield of tobacco duties comes out at about 
0*3, somewhat less than Dr. Edel berg’s 0*4. The smallness of the 
cycle sensitivity of this yield is thus emphasized. 

When Dr. Edelberg passes to his analysis of the yield of income 
tax, I am much less satisfied with his method and results. The 
problem he tackles here is essentially very limited. Apart from the 
trend term (which turns out to be insignificant), he is attempting 
to separate the effects on income-tax yield (a) of the trade cycle, 
working through changes in the national income, and (h) of admini- 
strative changes in the standard rate of tax, in the exemption limit 
and in reliefs and allowances of all kinds. Changes of type (&) are 
partly of a “ sporadic ” nature, depending upon short-run political 
considerations or even upon the whims of the Chancellor of the 
moment. But they are also, and perhaps largely, anti-cyclical 
in their effect — i.e., they are designed to render the tax yield less 
variable over the trade cycle. Dr. Edelberg actually takes only the 
standard rate of tax to represent (b) and other changes, in the 
exemption limit or in the various allowances, are not covered by 
his regression equation. In so far as the factors he ignores are 
anti-cyclical. Dr. Edelberg’s cyclical term (3*3 j^ 3 or is an 

under-estimate of the full effect of the trade cycle on tax yield, 
given a constant standard rate and a constant exemption limit and 
scale of allowances. 

I find Dr. Edelberg’s selection of the time-lags for the variables 
in the income tax regression rather incomprehensible. The years 
up to 1926-27, in which profits were averaged over a three-year 
period, should have been rejected at the outset; this particular 
difficulty is well known to anyone who has made or used estimates 
of the national income. For subsequent years, and speaking 
roughly, income declared as obtained in financial year i lags some- 
what behind the cycle index (employment percentage), is subject 
to tax at the rate established in financial year 2 and contributes to 
the tax yield partly in this second year and partly in financial year 3. 
It seems clear that a lag of one year between yield and the standard 
rate is excessive, while the interval of one year and three months 
between yield and the cycle index is insufficient. The latter, at 
least, is later realized by Dr. Edelberg himself, but it is difficult to 
see why he chose such a short lag in the first place. The time-lags 
to be adopted, moreover, would seem to vary with the type of income 
taken. More illuminating results would, I think, be obtained by 
establishing relations for the yields under the various Schedules 
separately, 

I cannot conclude without congratulating Dr. Edelberg upon 
the first stimulating results of a very laborious investigation. I 
shalMook for further developments along this fruitful line of attack. 
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Professor J, R. Hk ks : The five taxes whose yields have been 
studied by Dr. Edelberg raise decidedly different problems. The 
first three investigations (into tobacco, spirits and beer duties) are 
substantially demand studies of the familiar type; the justification 
for supposing that something significant can be got by multiple 
correlation methods applied to this sort of data lies in the 
presumption that most of the factors governing the demands for 
staple commodities are likely to be constant, or subject only to a 
steady trend. If this is so, it may be possible to isolate two or three 
variables to which nearly all oscillations about the trend can reason- 
ably be ascribed. This presumption would seem to be fairly well 
borne out in the cases of tobacco and spirits by Dr. Edel berg's 
investigations. 

A friori, one would have expected the same to be true of beer ; 
but it is evident that beer has caused a great deal more trouble. In 
spite of the high coefficients of correlation obtained, one is left 
feeling rather sceptical about the beer analysis. The very con- 
siderable difference made to the results by assuming a lag in the 
effects of changes in employment is startling and disturbing; 
although the existence of a lag is not unreasonable in itself, why 
should there be the same lag when employment is falling as when 
it is rising ? If this possibility were allowed for, would it upset 
things again ? Then there is the queer point that no lag is discovered 
in the effects of changes in tax, only in the effect of changes in 
employment. May not the analysis be a victim of the notoriously 
irregular behaviour of the brewers — sometimes passing on the tax 
after an interval, sometimes passing it on in anticipation, sometimes 
doing it through changes in quality, and altogether making a smoke 
screen of the statistics ? 

The enquiries into income-tax and stamp duties are on a different 
footing. I fail to see why the income-tax inv^estigation was worth 
making at all. The yield of income tax depends upon the size of the 
national income and upon the regulations which decide how much 
of the national income is taken in the tax; these regulations arc 
subject to constant and important alterations, and are very in- 
adequately represented by the standard rate of tax. To introduce 
them into a multiple correlation is to ask for trouble. For the rest, 
the question seems to boil down to one of the relation between 
national income and percentage unemployment; a matter which 
could have been studied directly to much greater advantage, though 
it has no great relevance to the problem in hand. 

It may, indeed, be suggested that the whole investigation into 
these taxes would have led to more intelligible results if the cyclical 
movement had been represented by the fluctuations in National 
Income figures (which are more relevant to the enquiry, and are 
surely reliable enough for such purposes as these) than by the 
fluctuations in employment. If this had been done, the case of 
income tax would have fallen into its proper place, and there would 
have been less temptation to study the yield of stamp duties in a 
manner which is so divergent from the rest of the enquiry. At 
any rate, this is what would seem to the literary economist to be the 
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natural line of approach. And if this had been done, is it certain 
that Mrs. Hicks would have been wrong in her guess that the 
flexibility of the yield of spirit duties (taken against fluctuations in 
the national income) is not greater than i ? 

Finally, is the literary economist really so powerless in these 
matters as Dr. Edelberg seems to suppose ? If he wants to compare 
the flexibilities of the yields of stamp duties and tobacco duties, he 
can always plot out the figures, draw— by eye — straight line trends 
through the curves, and compare — by eye — the proportionate 
fluctuations about these trends. And then (if he has properly 
studied the histories of the respective taxes) I fancy he will know 
quite as much about the matter as Dr. Edelberg does. 

Mr. M. G. Kendall : In forming his regression equations Dr. 
Edelberg uses a technique which has recently gained in popularity 
among econometricians, by taking time as an independent variable. 
There have always seemed to me to be objections to this procedure 
in the study of short-term variations in time series, and my doubts 
are not removed by Dr. Edel berg's investigations. As a general rule 
I would maintain that in an enquiry into time-variation which 
includes both trend and short-term fluctuation, it is better to 
eliminate the former before directing attention on the latter, instead 
of following Dr. Edelberg’s method and trying to consider both 
simultaneously. One of the advantages which Dr. Edelberg claims 
for his method is that the separate elimination of trend is un- 
necessary; but it seems to me that there is no real economy in it. 
The percentage of employment which he takes as an index of cyclical 
movements is itself subject to trend. The tax yield is thus not 
analysed into distinct and independent factors, trend and stationary 
process. The two are confounded, and accordingly I find it very 
difficult to interpret his regression equations. Dr. Edelberg seems 
to feel this disadvantage of the method in the footnote on page 165. 
Perhaps for his purpose it is not so important to study fluctuations 
about the trend value as such ; but in his method I see no way, for 
example, of deciding such important points as how much of the 
fluctuation is attributable to cyclical effects, or whether the 
fluctuation exhibits the same sort of periodicity as the trade cycle. 

There also seems to me to be objection to Dr. Edelberg’s treat- 
ment of lags in his discussion of beer duties. His equation (1) is, 
he says, unsatisfactory. Why? Apparently because it does not 
give the answer which theory demands. A partial regression 
diagram of the type given in the paper is said to show clearly that 
one variable lags behind another. Would Dr. Edelberg explain 
this statement? There are methods of determining lags in time 
series by correlation analysis, such as that used by Hooker in his 
study of crop yields and weather, but Dr. Edelberg seems .to have 
something different in mind, and I should be greatly interested to 
know more about it. I confess to some suspicion of the iritroductiori 
of lags ex machina. Nor am I convinced by his explanation 
df the lag in this particular case. A taste for beer may take a year 
to acquire, but it does not take a year to revive. 
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Anyone who has had to wrestle with economic time series will 
be less inclined to criticize Dr. Edelberg’s work than to sympathize 
with his efforts. I hope he will accept my comments as constructive. 
In happier days I should like to have been able to consider his paper 
in more detail and to examine the merits of alternative methods of 
approach ; but just now there is unfortunately no time for such a 
thing. I congratulate him on his opportune choice of subject and the 
precision of his approach to it, and thoroughly endorse his general 
thesis that economic theories (or, for that matter, any theories) 
should be founded on numerical facts wherever possible. There 
are far too many economic theories nowadays and far too few 
economic facts, and any attempt to restore the balance is to be 
welcomed. 

Dr. C. Oswald George : As a researcher in the same field, who 
realizes the obvstacles Dr. Edelberg has had to face, I hope that my 
comments will appear not hypercritical but rather as indicative 
of the difficulties to be encountered. The paper seems likely to 
juovoke comment at almost every paragraph, but I propose to limit 
myself mainly to the section on the beer duty, as this subject usually 
receives less attention than it deserves and is less likely to be dealt 
with by other commentators. A further reason is that the author 
declares his beer data to be of unusual interest, both from the 
practical and theoretical standpoint, and specifically claims that 
he has overcome the difficulties of comparability. This question of 
comparability, always of particular importance where data are 
scanty, appears in the present paper to be of predominant importance, 
and to overshadow more theoretical and, in other circumstances, 
more interesting questions. 

Let us then examine the data used in the section dealing with 
beer and consider their comparability. First of all, take the employ- 
ment data, where it is noticeable that, in a study of United Kingdom 
revenue, the author has, for some unstated reason, specially chosen 
employment figures applicable to Great Britain only ; the extremely 
high percentages for 1919 and 1920 — more important from both the 
theoretical and the practical standpoint — belong to an entirely 
different and by no means comparable series. Secondly, one notices 
that the beer consumption figures for the years 1924 to 1938 are for 
Great Britain and Northern Ireland only, while those for 1920 to 
1922 are for Great Britain and the whole of Ireland and are un- 
corrected, but the following year’s figure is inexplicably increased 
by 300,000 standard barrels. Thirdly, the so-called average rate of 
beer duty calls for special comment. The use of calendar-year 
consumption as a divisor with the substantially independent financial 
year’s yield as a dividend gives rise to quite unnecessary difficulties, 
and the admission of some inaccuracy ” in the column seems rather 
an under-statement seeing that many of the “ averages ” are 
inaccurate, and some seriously so. Take, for instance, the increased 
“ average ” rates shown for the years 1927 and 1928, when there 
were in fact no changes at all, the spurious increases being due 
merely to the increase in revenue arising from reductions in the 
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period of brewers’ credit. Or, take the year 1922, when, owing to an 
additional error, the average ” rate falls to £4*4, although the 
£5 rate imposed in the 1920 Budget remained unchanged until 1923. 
Fourthly, one may wonder why calendar-year consumption figures 
were ever used, seeing that they bring many difficulties and, 
apparently, little advantage, whereas the financial year figures, 
while having none of the disadvantages inherent in the corresponding 
spirits duty figures, might be expected to be more directly responsive 
to changes in the rates of beer duty. Fifthly, the figures of beer- 
duty yield, like those for consumption, relate not to Great Britain 
and Northern Ireland, but to Great Britain and the whole of Ireland 
in 192rand 1922, while a new error appears in the 1923 “ yield.” 
Here the figure of £92*3 millions relates to neither area, but is merely 
an accounting “ collected ” amount, the correct “ attributable ” 
yield being £100 millions. 

To pass to the beer-duty equations, the first, with its coefficient 
of = “ 0^026 is certainly remarkable ; and, if it be based on the 
accompanying data, one may perhaps be forgiven for asking whether 
the computations were checked. As for the remaining equation and 
calculations, it must be remembered throughout that they are 
based on employment, consumption and yield figures which in many 
cases are inapplicable or not comparable, and on some duty changes 
which never took place. They do not, therefore, call for detailed 
comment. It may be added that if Dr. Edelberg re-calculates his 
regression equation (2), after correcting for changes in area, ascertain- 
ing the actual rates of duty, and using employment figures relating 
to the area studied, he will get a very different equation. There 
will be corresponding changes in the whole of his dependent equations, 
and, what is noteworthy, a definite improvement in the standard 
error of estimate coupled with an appreciable increase in the 
unusually high ” multiple correlation coefficient. 

Similarly, the beer revenue logarithmic regression equation is 
defective. There are two noticeable and particularly unfortunate 
additional weaknesses in the data, likely to throw suspicion in 
particular on his 63 coefficient; one occurs in 1922, when a spurious 
fall in the rate of duty is coupled with the low “ collected,” instead 
of the much higher correct “ attributable ” yield for that year, 
and the other in 1926 and 1927, when the spurious increased rates 
are coupled with the equally dubious thirteen months’ yields, each 
showing increases over 1925, whereas the actual twelve months’ 
^ield showed in each case substantial decreases. 

Some of the preceding comments apply, in varying degrees, to 
the spirits-duty data and calculations. In addition, there is the 
further objection that the whole of Dr. Edelberg’s spirits duty 
equations and arguments are based on the yields in financial years. 
But financial year figures, owing to forestalments and postponements 
which may entirely mask or even reverse actual changes, are 
notoriously defective criteria of spirits consumption, and every 
official Annual Report warns its readers of their unreliability. The 
calendar-year consumption figures are, on the other hand, the only 
nsMiiiI guide to annual consumption and, consequently, to the 
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effective changes in revenue which we are striving to determine and 
examine. If, then, these annual consumption figures were adopted 
as basic data, and the necessary area correction made for 1922, a 
new equation, quite different but less questionable, would be 
obtained. While securing an increase in the already very high ” 
multiple correlation coefficient, Dr. Edelberg would find such a 
difference in the “ cycle sensitivity ” that, reconsidering the finality 
of the verdict he himself wrested from the Court of Correlation 
Analysis, he might be prepared to admit — if he accepts the normal 
economist’s connotation of the word elasticity — that Mrs. Hicks’s 
speculative ‘‘ slight ” was defensible, or even fully vindicated. 

Finally, one wonders if a real danger may lurk in a metaphorical 
reference to a Court of Correlation Analysis. For in this so-called 
Court there are unfortunately no inflexible laws of evidence and, 
furthermore, discretion can never be a privilege of the Court but is 
the bounden duty of the appellant. There is much in Public Finance 
that may justly be regarded as falling within the jurisdiction of the 
Court, but the preliminary examination of evidence and causes, 
while offering exceptional difficulties, is of paramount importance. 

Mr. a. D. Webb : I was very much interested in Mr. Edelberg’s 
discussion of tlie yield of taxes on tobacco, spirits and beer, and of 
the influences to which the yield is subject. I am not competent 
to criticize the mathematical analysis contained in the paper, but I 
should like to offer a few comments born of what Mr. Edelberg would 
doubtless describe as ‘‘ mental efforts a priori'^ 

As regards tobacco, Mr. Edelberg finds that over the period 
examined (1924-37) the changes in duty were too few to be taken 
into account explicitly ” and their effinds were merged with those 
due to the “ time ” factor. There were two changes of duty — ■ 
both increases — involved, and it so happens that in each case, for 
special reasons, the trade itself paid most of the increase out of 
})rofits. That is to say, these particular changes were not allowed 
to exercise their full depressive effect on demand, and it is a fair 
inference that the revenue showed in consequence a greater 
expansion (or a greater variation) than would usually occur when 
duties are raised. Ir may be, therefore, that Mr. Edelberg’s 
mathematical results regarding the relation between tobacco revenue 
and other factors might require modifleation in more normal 
circumstances — e.g.^ a lo per cent, increase in employment might 
not ordinarily be expected to be accompanied by a 4 per cent, rise in 
revenue. 

As regards spirits, Mr. Edelberg suggests that there may have 
been in 1934 some turnover to beer which naturally competes with 
the stronger liquors on which the spirits duties are levied.” I do 
not wish to deny that there may be some competition between the 
two liquors, but the expenditure of (say) is. on each yields such 
different quantitative results, not to mention qualitative ones, that 
I should doubt whether a reduction of id. per pint in the price of 
beer (which was the change effected in 1933) would result in an 
appreciable turnover from spirits. Be this as it may, the great drop 
VOL. cm. BART 11. H 
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in the consumption of spirits occurred in 1931, notwithstanding a 
nse that year in the duty on its alleged competitor beer. 

As regards beer, it is perhaps worth while pointing out that 
Mr. Edelberg might have avoided the inaccuracy resulting “from 
the fact that consumption data relate to calendar years and revenue 
relates to financial years ” if he had gone for his data to the original 
sources — the Annual Reports of H.M. Commissioners of Customs 
and Excise. 

The time-lag between employment on the one hand and con- 
sumption of beer on the other is an interesting phenomenon. 
Mr. Edelberg suggests that it may be due to the desire for beer being 
“ an acquired taste.” May it not rather be due to the fact that 
after a spell of good employment consumers have funds to spend 
and credit is easy to raise, while after a spell of unemployment they 
have debts to repay ? 

It is a cheering fact for the Exchequer, though not for the 
consumer, that Mr. Edel berg’s equations indicate that the maximum 
beer revenue may not be reached until the rate of duty is about 
double its present level. Of course no wise Chancellor would seek 
to maximize his revenue by suddenly doubling the existing duty. 
This would make the price of the cheapest (and weakest) beer about 
9d. a pint, against 6d. to-day. The public would need a long process 
of education to tolerate that exalted height — which suggests that 
maximization of revenue is not the sum total of fiscal wisdom ! 

It is also pleasant to learn that the beer equations are so orderly 
that the Chancellor of the Exchequer, when forecasting the revenue 
in his Budget speech, need make only “ a negligible error of estimate.” 
I wonder if it is really so certain. Employment may spoil the 
Chancellor’s expectations by taking a large or a sudden turn for the 
better or the worse; or our capricious weather clerk may inflict 
on us a prolonged heat wave (which would abnormally stimulate the 
demand for beer), or a cold and rainy summer (which would depress 
the demand for beer). No ! the Chancellor can do little more than 
project for a few months ahead the curve of beer revenue as it 
reveals itself prior to his Budget — and then leave it to the hazards 
of unpredictable influences. If he should propose to alter the rate 
of duty, only a genuine prophet of the old sort could be bold enough 
to be certain of the result ! 

Mr. E. Geebenik : Dr. Edelberg’s calculations are based on 
the theory that the yield of taxation is subject to cycbcal fluctuations 
which are ultimately related to cyclical fluctuations in income. 
As an index of the latter he takes variations in employment. The 
theory is plausible, but what is the value of the elaborate analysis 
in which Dr. Edelberg indulges? Is it that we are proceeding 
from qualitative to quantitative reasoning? Regression analysis 
may be said to give us the size of the quantitative impact of the cycle 
on the yield of taxation. But is this quantitative theory more than 
a piece of economic history ? If different periods had been in- 
vestigated, or if the analysis had been applied to different countries, 
would the beta-coefficients obtained have been the same? Is there 
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any justification for extrapolating from the regression lines into the 
future? This would evidently be a very hazardous undertaking. 
It would seem that the method is useful for the interpretation of 
historical data, but that it cannot be used to make quantitative 
forecasts. 

Moreover, in computing the multiple correlation coefficients, 
what are the principles by which the variables are chosen ? Employ- 
ment is not the only quantity that varies cyclically with income, 
and it is possible that some other variable which is related to income 
might give us equally high values for the multiple correlation co- 
efficient. In this connection it might be interesting to correlate 
the yield from taxation with some index of wages. 

One more point. When testing the significance of his regression 
coefficients, Dr. Edelberg uses a formula which is based on the as- 
sumption that his observations are independent. But in the case 
of an economic time series, successive values are probably very 
rarely independent of their preceding values. If there is any such 
serial correlation are ordinary significance formulae applicable? 
But I must leave this point to the mathematical statistician. 

Dr. Edelbeko, in reply : The foregoing constructive commentary 
should be of assistance to all future workers in the field surv-eyed by 
my paper. 

Economic regression analysis extends over an uncomfortably 
large domain in “ logical space. It involves simultaneously 
economic theory, mathematical theory and even the philosophy of 
chance. In addition much routine work is involved on mathematical 
technique and on the observational data. In planning the paper I 
brushed aside recondite matters on the one hand, and routine detail 
on the other. The main thing was to visualize approximate economic 
quantitative relations which could be tested statistically and to 
guard against elementary pitfalls of intercorrelation and sampling 
errors. 

Omissions on the side of routine can be easily repaired, except 
in the case of income tax. There, a monograph is badly needed on 
the statistical material, on the great difficulties of accounting practice 
and theory, and on the economic consequences of income tax law 
and administration. A discussion with a specialist accountant 
convinced me that here are great opportunities for research. 

The extensiveness of economic regression analysis in logical 
space goes against one/s inclination for specialization in science, 
and the difficulty can be overcome either by increasing one’s ver- 
satility or else by co-operation between the economist, the mathema- 
tician and the expert on observational data~—e.g,y an accountant or 
a civil servant. An official who lives with time series can render 
invaluable help (as I have experienced in an industrial inquiry). 
On the side of routine are required something like factory methods of 
production. Full facilities of- a statistical institute would have 
greatly strengthened the paper on taxation. 

Passing to individual comments, Mr. Allen’s suggestion of an 
exponential trend component hardly offers room for further improve- 
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ment — such as introduction of a saturation function — at any rate 
for the comparatively short periods studied. The influence of 
time-origin with my power functions is unimportant, provided the 
origin is taken in a fairly distant past. If Mr. Allen wishes to estimate 
the cycle sensitivity of income tax undisturbed by administrative 
changes, he can estimate the sensitivity of the gross income ” 
corrected for changes in the exemption limit and excluding incomes 
below it. Better still, he can employ the procedure for each separate 
schedule or sub-group thereof. 

I think Professor Hicks’s wholesale condemnation of the beer 
analysis is not justified. It is only the regression coefficient relating 
to the average duty that is of delicate health. Its health can be im- 
proved by taking a better series for the average rate of duty and by 
a few other repairs of the data. The corresponding coefficient 
with regard to employment is not much affected by the change in 
the lag (from 0 to — I). The “ lead ” of employment can differ 
as between the iip-swing and the down-swing of the cycle, and the 
difference can be statistically investigated. But there is little 
reason to suppose that the lead varies much or in any particular 
direction, because the same kind of causes is responsible for the 
existence of the lead in both phases of the cycle. These causes 
have been described in the paper by saying that the taste for beer 
is “ acquired ”. I implied not only the inertia of habit, but also 
the inertia of consumption expenditure. The latter is largely due 
to the former, so that my emphasis on the habit inertia is excusable. 
The income elasticity effect is more delayed than the price (or duty) 
elasticity effect because income changes set heavier machinery in 
motion, so to speak. It is a slower and a more painful process to 
adjust one’s consumption when one’s income drops from £150 to 
£75 per annum than when the price of beer goes up from ^d. to 6 (L 
per pint. Professor Hicks will probably agree to this. 

Stamp duties were treated differently because their mechanism 
is different. 

I agree with Professor Hicks that graphic correlation is helpful. 

Mr. Kendall seems to over-emphasize the difficulty of interpreting 
my regression equations, and prefers to correlate deviations of 
variables from their individual trends. As is well known 
Frisch and Waugh, Econonieirica, Vol. I, pp. 387 , etc.), the partial 
regression coefficients with respect to variables other than time are 
identical on both methods of trend elimination — i.e., on my method 
and on the method of correlating deviations from trends. Both 
methods give mathematically identical estimates of the short-period 
effects (as measured by regression coefficients) of the independent 
variables. But I sympathize with Mr. Kendall, for it is illegitimate to 
attribute the same influence to the long-period (trend) components of 
the independent variables as to their short-period components (fluctua- 
tions). My estimates of cycle sensitivity, etc., are not affected by 
the point, only my ‘‘ (3 ” coefficients are affected. The correlation 
coefficients and standard errors of estimate are not affected. I do 
not think my estimates of reliability of regression coefficients are 
affected, but this matter calls for mathematical investigation. 
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My lag testing method is this. We prepare a partial regression 
diagram such as are given in the paper. We turn it into an “in- 
dicator diagram ’’ by joining the dots consecutive in time by arrows. 
The dot corresponding to time t is joined by an arrow to the dot 
for ^ the arrow pointing to the latter, and so on for the con- 
secutive dots. If the independent variable is cyclical in time, and 
if the arrow-chain runs ellipse- wise round the regression line, we have 
the necessary (but not sufficient) condition for the existence of a lag 
between the dependent and the independent variable. It is easy 
to judge both the sign and the approximate magnitude of the lag 
from the sense of the arrows and other details of the indicator 
diagram. 

Equation (1) of section 5 was unsatisfactory for two reasons. 
It led to an ellipse-wise chain on the chart of partial regression on 
employment (^3), thus violating the strict conditions for the re- 
liability tests. And the regression coefficient 1)2 was so small that 
it was inconsistent with a priori theory or a priori prejudice. The 
“ ellipse ’’ disappeared when the one-year lag was introduced and 
equation (2) obtained. Although the lag was introduced ex niachina^ 
there are good reasons for it. As to acquiring and reviving the taste 
for beer, the consuming public consists of experts and novices in 
proportions which remain roughly constant as between the successive • 
upswings of the trade cycle. Consequently, changes in the response 
of an individual (as he gets older) do not (materially) affect the 
average lag in the collective response. 

Dr. George seems to exaggerate the difficulties of the routine 
order. Thanks to his suggestions, an hour at the Society’s library 
sufficed to put right most of the details he mentions. I am having 
equation (2) of section 5 recalculated, and the new equation will be 
given at the end of the reply. But the territorial adjustments for 
the employment series are not made, as they do not seem to be worth 
troubling about. Dr. George’s remarks on consumption of spirits 
are not quite relevant to the estimate of cycle sensitivity of the 
yield of the duty. If forestalling and postponements are correlated 
with the cycle series, they must not be doctored away. If they are 
random, it follows mathematically that they make little difference 
to my estimate of cycle elasticity of the yield. It is surprising that 
Dr. George has not asked for some adjustment from the general 
strike of 1926. 

I congratulate Mr. A. D. Webb on a sense of humour which 
is a real asset in the exchange of views on economic regression. 
I can assuage his doubt {Cartesian doubt, not that of St. Thomas, as 
Dr. Bartlett would suggest) about the influence of changes in tobacco 
duties on my estimate of cycle sensitivity of the yield. There were 
only two changes. The increase in 1927 was associated with high 
employment and the increase in 1931 with low employment. The 
correlation between the rate(8) of duty and employment during 
1924-37 is negligible and, consequently, so is the disturbing effect 
on my sensitivity estimate. The yield fell in 1931 because of the 
onset of trade depression. The “ maximum ” investigation was 
made with a view to ascertaining whether by raising beer duty 
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further the Exchequer might not be in danger of destroying social 
utility without financial benefit. ‘‘ The prophet of old ’’ was 
fundamentally sound, and his spirit is worth emulating to-day, 
provided the improvement of technique which has taken place since 
his days is utilized in the forecast. 

With reference to a point of Mr. Grebenik, such serial correlation 
as is present among the residuals in the beer study is not serious 
enough to upset the reliability tests carried out in that case. The 
danger can be guarded against by taking a generous margin of 
safety — i.e., by taking margins of three standard deviations or more 
from the best estimate of a parameter tested. If serious, the serial 
dependence can be tackled by “ auto-regression.’’ The usual 
reliability tests are based on rather restrictive mathematical con- 
ditions, especially the assumption of a static “ universe.” Pending 
developments in the mathematics of an evolving universe, we have 
to be content mainly with static tests, and we can make sensible 
forecasts for the near future, provided our universe changes without 
sharp discontinuity. 

In this stern hour it is not easy to concentrate on analytical 
matters. On the other hand, there is less inclination for trivial 
controversy. A little pure science seems justified, if only for keeping 
mental powers sharp for greater success in the applied field. 


Addendum 

Making the main (significant) data adjustments requested, the 
new equation of beer consumption (“ net quantity duty paid ”) for 
the financial years from 1922--3 to 1938- 9 is 

X^{t) - 6-77 - 1 - 51 X 2(0 + 0-315X3(^ - IJ) -- 0 - 295 X 4(0 

and R -= 0*97, S -= 0'62, - 0-38, =--- 0-049, K = 24-9, the 

maximal duty Xg — Kj — 2^2 = 8 - 2 , and the mean cycle sensitivity 
is 63 Mg/if 4 = 1-42. 

For income tax (1927-8 to 1938 -9), taking no “ lead ” in the 
standard rate X 2 (so as to meet to some extent a criticism by Mr. 
Allen), the new equation is 

Xi(0 = - 472-6 + 61 - 8 X 2(0 + 5-22X3(^ - IJ) 

and R ~ 0-92, S 12-5, == 8-34, a},, ~ 0-92 and mean cycle 

sensitivity is 1-72. 

The computations are by Dr. H. 0. Hartley. 
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The Unemployment Situation at the Outbreak op War 
By R. G. D. Allen 

I 

A state of “ full employment,” except under artificial conditions, 
is not associated with that minimum of recorded unemployment 
which would result solely from the operation of “ frictional ” factors. 
Labour is neither homogeneous nor perfectly mobile ; in fact, geo- 
graphical and occupational immobility is the outstanding feature of 
any industrial labour market. A steadily rising demand for con- 
sumers’ and producers’ goods is certain, sooner or later, to encounter 
“ bottle-necks ” ; unemployment tends to disappear amongst some 
grades of workers, while certain wages, costs and prices begin to rise 
despite diversions of demand. In different occupational groups, and 
in other localities, unemployment can continue to exist on a large 
scale. Pockets of severe unemployment can long survive the 
attainment of full employment and the onset of an inflationary spiral. 

It seems clear that such a position was being approached rapidly 
in the spring of 1939, as a result of an increasing and inflexible demand 
for labour in the armament and allied trades and of the attendant 
indirect demands. It is even more certain that war-time conditions, 
with ever-growing and insistent calls upon the labour force, can only 
aggravate the situation. We shall find it easier to face up to the 
problems of the labour market set by the war if we can discover the 
nature of the employment and unemployment situation of the months 
preceding the outbreak of hostilities. 

The present study attempts a partial analysis of the position 
during the summer of 1939 and makes use of published and un- 
published data obtained by the Ministry of Labour.* We are on 
firm ground as long as we confine our attention to industrial and 
regional distributions of employment. Unemployment figures, on 
this basis, are obtained for one day in each month, while the numbers 
of insured workers, in various industries and regions, are now available 
for July, 1939. But a complete picture cannot be painted in the 
absence of some of the essential colour-— colour which can only be 
provided by information on the incidence of unemployment in dif- 
ferent occupational groups of workers. Occupational data are very 

* The study presents some of the material collected for a paper on a rather 
different topic designed to be read to the Society in the autumn of 1939. Work 
on the paper was interrupted by the outbreak of war, when the original subject 
became of little more than academic interest. I have to thank the Ministry 
of Labour for their kindness in providing me with much unpublished material, 
and the Economic Research Division of the London School of Economies for 
a very considerable amount of assistance in the computational work. 



192 Allen — The TJnemploy orient Situation [Part II, 

scanty and seldom published, and we can go only a little way in our 
attack upon this aspect of the problem. 

II 

The summer months of 1929, 1937 and 1939 were periods of boom, 
with almost identical rates of unemployment, taking all insured 
workers as a single group. Some illuminating results should be 
revealed, therefore, by an examination of the incidence of unemploy- 
ment in different industries and in various regions in these three 
periods. Table I exhibits the relevant figures for male workers in 
certain important industrial groups, selected to cover a wide range 
of activity in the United Kingdom. It should be remembered that 
June and July are usually the best, or nearly the best, months for 
employment. The only serious exception is coal-mining, for which 
the unemployment rate is about one-third higher in the summer thati 
in the winter period of “ peak ” activity. 

Table I 


V nemiiloynient amongst insured males ^ aged 16 - 64 , in certain industrial 
groups, Great Britain and Northern Ireland, 1929-39 


Industrial Group * 

Estimated number insured at J 

Number, OOO’s 1929 

ily 

= 100 

Average percentage 
unemployed, 
mid- year f 


1929 

1937 

1939 

1937 

1939 

1929 

1937 

1939 

Coal Mining 

1,009-2 

804-5 

835-1 

80-9 

78-1 

18-9 

18-2 

12-9 

]3rick, Tile, etc., Making ... 

7r>-i 

100-1 

94-2 

133-3 

126-4 

8-1 

6-7 

8-1 

Glass, Pottery, etc 

71-7 

74-9 

72-0 

101-1 

101-2 

12-0 

13-1 

13-2 

Engineering and allied trade.s 

8t:3-2 

1,009-9 

1,217-5 

121-1 

137-9 

8-0 

4-0 

4-2 

Metal Manufacture 

307-0 

318-0 

828-5 

103-4 

100-8 

10-5 

0-7 

8-3 

Miscellaneous Metal trades... 

181-4 

246-7 

256-G 

130-0 

111-5 

8-9 

6-0 

6-1 

Sliipbuilding and Repairing 

201-4 

109-9 

172-8 

84-4 

85-8 

23-0 

22-9 

19-2 

Cotton 

200-7 

144-2 

130-5 

71-9 

G5-0 

12-6 

11-0 

13-2 

Woollen and Worsted 

96-1 

92-7 

91-0 

90-4 

94-7 

14-4 

10-1 

6-4 

Textile Bleaching, Printing, 









etc. 

83-2 

72-3 

07-1 

87-0 

80-7 

15-6 

16-5 

10-4 

Boots, Shoes, etc. ... 

83-9 

80-3 

80-0 

95-8 

96-4 

15-5 

12-8 

10-5 

Food, Drink and J’obacco.., 

29r>-7 

340-8 

345-7 

115-2 

11 0-9 

0-7 

7-7 

0-5 

Furniture-making ... 

98-4 

124-3 

117-7 

126-3 

! 119-0 

0-0 

9-1 

11-3 

Printing, Publishing, etc. ... 

IOS-0 

]9()-3 

189-6 

112-9 

112-4 

3-7 

6-1 

0-2 

Building 

81 0-8 

1,022-9 

1,028-2 

126-3 

125-9 

8-7 

10-9 

11-5 

Public Works Contracting... 

103-2 

292-7 

301-6 

179-4 

221-0 

18-7 

35-7 

1 27-5 

Dock, Harbour, etc., Service 

108-9 

101-1 

101-0 

97-0 

95-3 

31-4 

20-7 

22-4 

Distributive trades 

1,015-4 

1,278-5 

1,258-9 

126-0 

124-0 

6-6 

9-6 

8-8 

Hotel, Catering, l.aundry 









Service 

148-9 

210-4 

212-5 

141-4 

142-8 

7-1 

11-0 

12-2 

All Industries (General 
Scheme) 

8,755-3 

9,947-3 

10,186-1 

113- G 

116-3 

10-8 

11-3 

10-0 


* The grouping follows the classification of the Ministry of Labour. Engineering aucl allied 
trades are : General Engineering; Electrical Engineering; Motor Vehicles, Oycles and Aircraft; 
Electric Cable, Apparatus, etc. Miscellaneous metal trades comprise : Hand Tools, Cutlery, 
etc.; Bolts, Nuts, etc.; Brass and Allied Metal Wares; Heating and Ventilating Apparatus; 
Metal Industrie.s not separately specifil?d. The figures given for the Hotel, Catering, Laundry 
Service, which include Job Dyeing, Dry Cleaning, etc., and for All Industries in 1939 exclude 
the domestic workers brought into the insurance scheme in 1938. 

t The average number recorded unemployed on two days in June and July as a percentage 
of the number insured at July. 
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The insured male population associated with the engineering and 
allied trades increased rapidly (by nearly 40 per cent.) between 1929 
and 1939, mainly in the later years of the decade. Employment, 
however, expanded even more rapidly, so that the rate of unem- 
ployment had fallen, by 1939, to little more than 4 per cent. The 
situation is very similar in the miscellaneous metal trades. The iron 
and steel and other basic metal industries show a more recent and less 
remarkable expansion, but, even here, the unemployment percentage 
had fallen from the high level of 1929 to a very moderate figure in 1939. 

Turning to the other expanding trades shown in Table I, we find 
six groups in which the number of insured males increased by more 
than 25 per cent. })etween 1929 and 1937. But it is seen that such 
rapid growth was not maintained after 1937 ; in fact, the numbers 
insured in the building, hotel and catering trades were little greater 
in 1939 than in 1937, while the numbers in other industries (brick 
making, furniture making and distributive trades) actually declined 
over the two years. The insured population, moreover, grew^ much 
faster than the opportunities for employment. Whereas unemploy- 
ment in these trades (apart from the exceptional public works 
contracting industry) was w^ell below the general level in the summer 
of 1929, ten years later it was around or above the average. Be- 
tween 1929 and 1939, unemployment amongst hotel, catering and 
laundry workers rose from 7 per cent, to over 12 per cent. ; for the 
building industry, in the “ peak summer months, the increase was 
from under 9 per cent, to it| per cent. 

The food and printing groups represent “ sheltered trades 
working for a stable home market. Employment in the food, drink 
and tobacco industry expanded in a very normal way; the insured 
population increased by the average amounts and the level of 
unemployment remained substantially unchanged in the three 
periods. The printing trade differs only in that a recent falling off 
in demand has resulted in some decline in the number of insured 
workers and an increase in unemployment. 

An almost constant volume, and hence a relatively declining 
level, of employment in the period from 1929 to 1939 is found in 
four rather different industrial groups -glass and pottery, woollen 
manufacture, boots and shoes and the dock and harbour trades. 
The number of insured workers in the first industry has also remained 
steady, so that unemployment persisted at a fairly high rate. In the 
other groups the insured population fell by about 5 per cent, in the 
decade 1929-39, with a consequent decrease in the rate of unemploy- 
ment. Unemployment amongst male hands in the wool industry 
declined from 14 per cent, to 6 per cent. The level of recorded 
unemployment among dock workers is naturally much higher, but 

h2 
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a reduction from over 30 per cent, to a little more than 20 per cent, 
is by no means negligible. 

There remain four industries which declined rapidly in importance 
during the decade under review. In the shipbuilding and coal 
trades the number of insured male workers and the volume of 
employment fell by equal amounts between 1929 and 1937, 15 per 
cent, in the former and 20 per cent, in the latter trade. Unemploy- 
ment, therefore, remained at a high level. Since 1937 employment 
increased and the unemployment rates were reduced. In particular, 
a fall in the number of insured coal-miners, combined with the 
increased employment in the mines between 1937 and 1939, reduced 
the unemployment percentage by nearly one-third. Equivalent 
decreases in the insured population and in the numbers in employ- 
ment are also found, but now for the whole decade after 1929, in the 
cotton and textile finishing industries. Over the ten years, the de- 
crease was 35 per cent, for the cotton section and nearly 20 per cent, 
for the finishing trade. Unemployment has persisted, therefore, 
at a high rate in each industry. 

Excluding the public-works contracting trade, half the eighteen 
industries shown in Table I had unemployment rates above the 
average in 1929. As a result of the movement of workers out of 
these trades during the subsequent decade, only three of the indus- 
tries are no better off. The other six show large decreases in their 
rates of unemployment, in some cases woollen manufacture, 
metal manufacture and, in a good month, coal-mining) to levels 
below the general average of 1939. Of the nine industry and service 
groups which have attracted workers in the decade, five show 
considerably increased unemployment percentages, and only the 
engineering and miscellaneous metal trades have improved their 
position. A definite levelling up of unemployment rates has been 
the result of the large-scale transference of men from the “ exposed ” 
export industries to the “ sheltered ” trades and services. The 
transference has proceeded so far that some prosperous and depressed 
trades have changed places. The building, hotel and catering 
trades, for example, had relatively more men out of work in the 
“ peak ’’ summer months of 1939 than the woollen manufacturing, 

boots and shoes and heavy metal industries -and almost as many 

as coal-mining in the off season. The demand for labour kept 
ahead of the inflow of workers only in the industries most directly 
affected by re-armament — i.e., the engineering, electrical and finished 
metal trades. This is partly due to the fact that the re-armament 
demand came relatively suddenly and late in the decade, and partly 
the result of the difficulty of transference into trades employing large 
proportions of specially skilled men. 
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One set of figures can be quoted to show up the direction of the 
transference of men out of a particular industry — coal-mining. 
In the two years of boom between July 1927 and July 1929 the num- 
ber of men (aged 18 - 64 ) insured in coal-mining decreased by over 
80 , 000 , partly owing to the small number of new entrants, but also 
as a result of transferences. In the following eight years, we find : 



Two-year period (.July-July) 

Total 


1929 31 

1931-3.1 

1933-35 

1935 37 

1929-37 

P^sti mated decrease in 
number of men in- 
sured in coal-mining... 

27,700 

9,510 

76,920 

79,370 

t 

■ 

193,500 

Plstimated excess (d-) or 
deficit ( — ) of retire- 
ments over new en- 
trants * 

-15,480 

-15,050 

-f 32,840 

+45,100 

+47,410 

P^sti mated not number 
transferred to other 
trades j' 

i 

43,180 

24,560 

44,080 

34,270 

146,090 


* Retirements from the age-group 18-64 otheu* than to other insured trades 
minua new entrants into the age-group other than from other insured trades. 

t Number leaving eoal-mining for other insured trades minus number 
returning to eoal-mining from other insured trades in the period. 

The net number of transferences out of coal-mining thus averaged 
nearly 20,000 per year. Between 1929 and 1933 the industry 
attracted many new entrants, but in the later four years half the 
total loss of insured men in coal-mining was accounted for by retire- 
ments not replaced by new entrants. The decrease in the number 
of insured workers in the coal industry was smaller between July 
1937 and July 1939 ; new entrants appear again and (with increasing 
prospects of employment) fewer men moved out to other trades. 

Table II distinguishes some of the industrial groups into which 
coal-miners moved in each of the eight years from 1929 to 1937. ![; 
The numbers of transfers from coal-mining to the building, contract- 
ing and brick-making trades are remarkable. On the average, 
between 1929 and 1937, nearly half the yearly total of transfers are 
to these industries, and around 20 per cent, of the average yearly 
increase in the insured male population in these trades are coal- 
miners transferring in the year. The movement, however, dropped 
off considerably in and after 1937. The transference from coal- 

+ Though all the figures shown are net, they cannot be added over time. 
Between July 1929 and July 1930 5,678 more men moved from coal-mining to 
building and contracting than conversely. If some of these men later return 
to the coal trade, this movement is allowed for in the subsequent figures. But 
no record is obtained of those who later move on to a third insured trade — 
e.g.y engineering or transport. 
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Table II 

Transference of insured men, ayed 18-64, from coal-mining to other 
insured trades, Great Britain, 1929-37 


Estimated net number transferred in the year (July to July) 


Trans lerr ca to : 

1929-30 

1930-1 

1931-2 

1932-3 

1933 -1 

1931-5 

1935-6 

1936-7 

Building and Public Works 









Contracting 

5,0 ;h 

17,836 

6,357 

6,210 

11,427 

9,908 

9,897 

4,890 

lirick, Tile, etc., Making ... 

364 

768 

256 

661 

1,277 

1,165 

785 

459 

Engineering, Oonstruction 
and Repair of Vehicles ... 

766 

50 

- 94 

221 

807 

1,184 

1,745 

2,268 

Metal and Metal Coods 








Manufacture 

645 

316 

103 

297 

1,072 

396 

1,493 

2,013 

Transport and Communica- 
tion 

1,291 

1,151 

664 

496 

812 

705 

773 

461 

Hotel and Laundry Services 

457 

458 

302 

218 

302 

356 

426 

133 

Other Industries and Ser- 









vices 

5,755 

7,321 

3,613 

5,355 

8,704 

5,936 

6,41 1 

2,515 

All Industries and Ser- 
vices 

11,956 

28,220 

11,101 

13,461 1 

24,131 

19,650 

21,530 

12,742 


mining to the engineering and rnctal trades almost ceased during 
the depression years, but it has been growing in volume since 1933, 
and the number transferred in the year 1936-7 was very large, 
almost up to the number moving into the building and construction 
trades in that year. The transport and service trades continued to 
attract coal-miners even during the depression, though the number 
transferred has tended to fall generally over the period reviewed. 
Of other trades, the chemicals and food industries have absorbed 
considerable numbers of men from coal-mining throughout the period, 
while the textile trades took coal-miners before 1930 and again 
between 1933 and 1935. Very few men transferred, at least after 
1930, from the coal industry to shipbuilding. 

The movement of workers since 1929 has been, generally speaking, 
from industries largely concentrated in the depressed ” areas to 
trades more widely dispersed over the country. The industrial 
transference has been accompanied by a regional movement upon 
which some light is thrown by the data of Table III. This table 
relates to men insured in four groups of industries selected to re- 
present the main trades attracting workers from other industries and 
other areas. 

Comparing 1937 with 1929, we see that the engineering and 
allied trades prospered more in London and the south and Midlands 
generally. The industries here attracted labour, not only from 
other local trades, but clearly also from other areas. The numbers 
insured in general engineering in the southern regions increased at 
the expense of decreases in all other parts of the country. Again, 
though all areas in 1937 showed more insured men in the motor and 
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Table III 


Unemployment amongst insured men^ aged 18 - 64 , certain industries 
and regions, Great Britain, 1929-39 


Industry and Ilegion * 

Estimated number insured 
at .July 

Average percentage 
unemployed, mid-year f 


1929 

19. *57 

1939 

1929 

1937 

1939 

General Engineering 

Number, 000 

^S 




Great Britain ... 

4950 

505-9 

547-3 

9-8 

5-2 

5-2 


Per cent. 

of Great 

Britain 




London 


18-6 

19-8 

41 

2-7 

2-5 

Midlands and South ... 


29-0 

29 2 

5-3 

2-5 

2-0 

North ... 

43-9 

39-6 

39-0 

13-7 

0-8 

7-5 

Scotland 

12-8 

11 8 

10-9 

12-7 

10-0 

8-3 

Wales ... 

10 

0-9 

M 

12-8 

10-7 

9-9 

Motors and Electrical 

Number, 00(1 

’s 




Great Britain ... 

3n'8 

457-1 

558-7 

6-4 

4-4 

3 5 


Per cent. 

of Great 

Britain 




London 

Midlands and South ... 

)-«{ 

20-9 

49-0 

24-2 

51-5 

3-7 

7-1 

2-7 

4-0 

2- 9 

3- 0 

North ... 

2M 

19-5 

20-1 

0-8 

5-4 

4-9 

Scotland 

30 

3 2 

3-3 

8-0 

7-8 

5-9 

Wales ... 

0-7 

0-8 

0-9 

9-2 

16-5 

12-4 

Building 

Number, 00( 

fs 




Great Britain ... 

700-9 

949-9 

1 904-3 

8-9 

IM 

11-9 


Per cent. 

of GrcMit 

Britain 




London 

Midlands and South ... 

]g3-2| 

24-3 

37-9 

22-2 

38-3 

7-0 

5-8 

. 11-0 
7-2 

13-0 

8-1 

North ... 

24-7 

25 4 

25-0 

13-1 

14-3 

15-9 

Scotland 

8-8 

9-1 

9-9 

11-2 

14-2 

10-3 

Wales ... 

3 3 

3 4 

4-0 

23-2 

23-7 

17-4 

Hotel, Catering, lummlry 

Number, 00( 

fs 




Great Britain ... 

1361 1 

193-8 

190-0 

7-3 

11-8 

12-4 


I*er cent. 

of Great 

Britain 




London 

Midlands and South ... 

j72o( 

44-4 

20-3 

42-4 

20-6 

5-2 

0-6 

8- 5 

9- 1 

10-4 

9-1 

North ... 

18-4 

19-0 

203 

11-5 

18-7 

17-5 

Scotland 

7-4 

7-7 

8-1 

9-9 

18-5 

18-2 

Wales ... 

21 

2-0 

2-6 

13-1 

25-8 

21-9 


General Engineering includes Engineers’ Iron and Steel Founding. Motors 
and Electrical comprises Motor Vehicles, Cycles and Aircraft; Electrical En- 
gineering ; Electric Cable, Apparatus, etc. Hotel, Catering, Laundry includes 
Job Dyeing, Dry Cleaning, etc. The figures given for 1939 exclude the domestic 
workers brought into the insurance scheme in 1938. 

The regions are composed of Divisions of the Ministry of Labour (as at 
July, 1939). Midlands and South comprises the Midlands, S.E. and S.W. 
Divisions; North the Northern, N.E. and N.W. Divisions. The unemploy- 
ment percentages for London in 1929 refer to the smaller Division then defined, 
with corresponding differences for Midlands and South. 

t The average number recorded unemployed on two days in June and July 
(three days in May, June and July for Building) as a percentage of the number 
insured at July. 
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electrical trades than in 1929, the increase was proportionately larger 
in the prosperous areas of the Midlands and south. After 1937, 
activity in the engineering and related industries increased in the 
“depressed,” as well as in the more flourishing, regions, and the 
insured’ population grew rapidly everywhere. Regional differences 
in the rate of increase were not outstanding. It is true that the 
drift from the north to the south continued in the general engineering 
section, but the “ depressed ” areas had more than their proportion- 
ate share of the increase in the number of men attached to the motor 
and electrical trades. In these latter industries, at least, the 
geographical movement of workers had become smaller in volume.* 

The movement of workers southwards was not in sufficient 
volume to meet the increased demand for labour, and the unemploy- 
ment rates in London, the Midlands and the south had become 
almost nominal as early as 1937. Transference of men out of the 
northern region had also reduced the rate of unemployment to about 
6 per cent, by the middle of 1937. The effect of geographical move- 
ment and of increased local activity was seen rather later in Scotland. 
It is clear that the main need in 1939 was for new workers in all 
areas, and that there was little scope left for transference of men 
already established in the industries. 

In the building and service trades, on the other hand, the large 
expansion in the insured population between 1929 and 1937, and 
the smaller subsequent growth, had proportionately greater in- 
cidence in the north, in Scotland and in Wales. The numbers of 
insured men actually fell between 1937 and 1939 in London. The 
industrial transference behind the general growth of the trades 
must have been largely of men originally in the “ depressed ” areas, 
so that some considerable movement to the south must have taken 
place. But it appears that a substantial volume of the transferred 
labour has become “ frozen ” in the north and in Scotland and 
Wales. The increased unemployment also appeared, fairly uniformly, 
in most areas. There was no general shortage of men in any district, 
and an increased regional movement, except perhaps of certain 
specialized operatives, would only have diminished the labour 
surplus in one area at the expense of another. There is even some 
evidence that the geographical transference needed in 1939 should 
have reversed previous movements; for example, the rate of un- 
employment amongst building workers in London was nearly 14 
per cent, in the summer of 1939, as against 10 per cent, in Scotland. 

We conclude that transference, both industrial and regional, 

* The movement had not ceased entirely. Industrial transference must be 
concentrated largely in the “ depressed ” areas, and some regional movement 
is needed to spread the increase over all areas. 
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had taken place on a considerable scale during the past decade. 
The process largely worked itself out, and the picture presented 
in 1939 was very different from that of ten years before. The 
depressed ” areas in 1929 contained a vast reservoir of unemployed 
men — coal-miners, textile operatives, iron and steel workers. This 
reservoir had fallen to a low level by 1939 and, instead, we find a 
surplus of building, distributive and service workers, not only in the 
“ depressed ” areas, but in the more prosperous districts as well. 
The industries mainly concerned with armaments have absorbed 
large numbers of men, and need more. Apart from this, the move- 
ment of workers in the decade after 1929 has proved unfortunate 
from the point of view of the present war economy. The trades that 
have attracted labour are now faced with a much-reduced demand, 
while the depleted industries are just those from which we require 
an increased output to export in payment for our essential imports 
of raw materials and foodstuffs. 


Ill 

Unemployment data classified by industrial groups hide many 
of the essential features of the employment situation. It may be 
possible for, say, coal-miners to become unskilled or semi-skilled 
building or engineering workers. But such transferences are of 
little avail unless accompanied by a growth in the number of the 
more skilled hands, either by the upgrading of operatives already 
in the industry or by giving specialized training to outside workers. 
We have, here, the problem of occupational “ bottle-necks ” pre- 
venting the expansion of an industry in response to a growing demand. 
Unfortunately, a classification of wmrkers by occupation presents 
many difficulties, and little information on occupational unemploy- 
ment is available. 

The Ministry of Labour keeps records of the occupational dis- 
tribution of unemployed men (excluding those temporarily stopped) 
on the registers of Employment Exchanges at certain dates in the 
year. Some of the information provided by these records is set out 
in Table IV, which relates to a number of engineering occupations 
selected on the score of reasonable comparability over time.* The 
numbers of unemployed men shown in the table cannot be converted 
into unemployment percentages, since the totals of insured workers 
in the various groups of occupations are unknown. 

* The occupational classification of the Ministry of Labour has been 
recently in process of revision, so that series, comparable for the whole period 
from 1935 to 1939, cannot be given for such important workers as fitters or 
tool-makers. Even the series given in Table IV are not perfectly comparable 
over time ; in any case some uncertainty must exist as to the proper classifica- 
tion of particular workers. 
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Table IV 

Regional Distrihulion of unemployed rnen * aged i8 and over^ on the 
registers of Employment Exchanges, certain engineering occupa- 
tions, Great Britain, 1935-39 


Number on the register at 


Occupation and 






March 

June 

Region t 

April 

March 

March 

March 

Sept. 

irah, 

2 11(1, 

Ist, 

7th, 

6tii, 

Pth, 

Oth, 


vy^6 

ROPi 

19:17 

19-18 

19,38 

19.39 

1939 

Turners 








London ... 
Midlands and 

1 953 

579 

r 42 

141 

175 

144 

96 

South 

J 


1 212 

250 

310 

208 

153 

North ... 
Scotland and 

2,867 

1,805 

847 

626 

779 

841 

593 

Wales 

1,307 

737 

311 

215 

252 

337 

209 

Great Britain ... 

5,127 

3,121 

1,412 

1,232 

1,516 

1,530 

1,051 

Non-ferrous metal 








workers 

London 

Midlands and 

1 834 

698 

r 66 

124 

141 

133 

97 

South 

j 


1 280 

271 

361 

283 

189 

North ... 
Scotland and 

1,153 

771 

375 

228 

234 

232 

198 

Wales 

657 

530 

269 

166 

154 

158 

141 

Great Britain ... 

2,644 

1,999 

980 

789 

890 

800 

625 

Skilled Foundry 








workers 

London ... 
Midlands and 

l 2,850 

2,113 

r 216 

467 

523 

418 

269 

South 

j 


1 770 

1,338 

1,868 

1,621 

975 

North ... 
Scotland and 

5,800 

4,139 

2,127 

2,253 

3,519 

3,868 

2,573 

Wales 

2,892 

1,824 

917 

1,523 

2,162 

2,384 

1,618 

Great Britain ... 

11,542 

8,076 

4,030 

5,581 

8,072 

8,291 

5,435 

Capstan hands, etc. 








London... 
Midlands and 

U ,109 

1,432 

r 225 

557 

765 

460 

314 

South 

J 


\ 729 

838 

1,388 

791 

518 

North ... 
Scotland and 

2,866 

2,137 

1,279 

1,011 

1,204 

1,374 

1,098 

Wales 

895 

732 

490 

486 

570 

578 

476 

Great Britain ... 

5,870 

4,301 

2,723 

2,896 

3,927 

3,k)3 

2,406 

General engineering 








labourers 

London 

Midlands and 

U ,585 

3,901 

r 862 

1,049 

953 

1,084 

794 

South 

J 


[2,328 

2,834 

3,225 

3,056 

2,291 

North ... 
Scotland and 

9,330 

8,186 

6,546 

6,344 

6,538 

7,274 

6,105 

Wales 

3,505 

3,296 

2,912 

2,593 

2,737 

2,843 

2,411 

Great Britain ... 

17,420 

15,383 

12,648 

12,820 

13,453 

14,257 

11,601 
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Turners and non-ferrous metal-workers are good representatives 
of highly skilled engineering operatives. The rapid expansion of 
employment during the upswing from 1935 to 1937 reduced the total 
number of these workers on the register to quite small proportions 
by March 1937. Transference of men from other occupations had 
made little impression, but a considerable geographical movement 
must have taken place. The reduction in the register was largest 
in Scotland and Wales for turners, and in the north for the non- 
ferrous metal workers. The recession of 1938 had relatively little 
effect on the numbers unemployed in the country as a whole. But 
the stationary conditions of employment are ideal for showing up 
the extent of the regional movement; between March 1937 and 
March 1938 the numbers of turners and non-ferrous metal-workers 
recorded as unemployed increased in London and the south generally 
and decreased in other parts of the country. Regional transference 
had fallen off by 1939, when other parts of the country were no 
longer able to supply large numbers of skilled craftsmen to London 
and the south, and the reduction in the numbers on the register 
recorded during 1939 was largest in the southern areas. What 
figures are available for tool-makers and highly skilled fitters tend 
to show similar variations. Taking these two groups of workers 
together, we find only 901 recorded as unemployed (apart from those 
temporarily stopped) in June 1939 — 176 in London, 317 in the 
Midlands and south, 285 in the north and 123 in Scotland and Wales. 
The numbers of skilled foundry workers on the register were greater 
and more fluctuating, but generally showed similar changes. The 
boom of 1937 had the strongest effect on the numbers on the register 
in Scotland and Wales, while the recovery of 1939 affected London 
and the south more than elsewhere. The movement of these workers 
southwards had clearly fallen off. 

Semi-skilled engineering workers are well represented by our 
group of capstan . hands and automatic machine- workers. The 
fall in the total number on the register from 1935 to 1937 was quite 
moderate, a clear indication of a greater influx of men from other 
occupations and industries into the less skilled classes of engineering 
operatives. The inflow, moreover, was combined with sufficient 

* Wholly unemployed men and non-claimants, excluding temporarily 
stopped workers. 

t Turners : engineering turners, excluding non-ferrous metal turners. 
Non-ferrous metal workers : turners, fitters, finishers and goods makers in 
brass, bronze, aluminium, etc.; coppersmiths and copper goods makers. 
Skilled foundry workers : pattern-makers, founders and moulders in iron, steel 
and non-ferrous metals. Cajistan hands, etc. : capstan and automatic machine 
hands; drillers, grinders, millers and other machinists not able to set up. 
General engineering labourers : including mates to skilled workers. The regions 
are comjjosed as in Table III. 
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regional movement to cause the numbers on the register to fall 
almost in proportion in all areas. The recession of 1938 had a con- 
siderable effect on the numbers shown as unemployed, particularly 
in London and the south, from which we conclude that occupational 
and geographical transference continued despite the slackness of 
trade. But, once again, the movement to the south had diminished 
by 1939, for the southern areas show the greatest reductions in the 
volume of unemployment during the recovery of the spring of that 
year. Stronger conclusions of the same nature are reached as regards 
the inflow and regional movement of unskilled engineering workers. 

The transference of men from other trades to the engineering 
and allied industries has not been sufficient to meet the extraordinary 
expansion of activity during recent years. And, what is more 
serious, the deficit has been greatest in the more highly skilled 
occupational groups ; workers entering the less skilled classes have 
outnumbered those being upgraded into the highly wskilled categories. 
An all-round scarcity of such workers as fully skilled fitters, tool- 
makers and engineering turners was evident in 1939 ; the possibilities 
of regional transference of suitable men had been worked out and 
recruits from lower grades of skill were difficult to find. 

Turning to the building and contracting trade, as an example 
of an industry in which the insured population had expanded more 
rapidly than employment, we find reliable figures available on 
unemployment amongst workers of different occupations.* Table V 
gives the percentages of workers unemployed in various building 
occupations, in London and in Scotland, and during four periods of 
great building activity in the summers of 1929, 1936, 1937 and 1939. 
The two areas have been selected, since, at least up to 1937, London 
was the main region attracting labour from elsewhere, while Scotland 
was an area providing many of the workers absorbed by the building 
trades of the south. 

Building activity in London in 1936-37 was at a far higher level 
than in 1929, and this growth, moreover, was accompanied by an 
increased use of craftsmen as opposed to less skilled workers. In 
Scotland, on the other hand, employment in the building trades 
increased relatively little during the eight years. As we have seen, 
the period was characterized by a great inflow of workers from coal- 
mining and other industries, and by a considerable movement from 
the depressed ” to the prosperous areas. Table V now makes it 
clear that the inflow was largely of unskilled men remaining in the 

* Occupations are most clearly defined in the building trade, and so it is 
not surprising that this is the single instance of regularly published unemploy- 
ment percentages by occupation. Cf. the Ministry of Labour Gazette (before 
the outbreak of War) and the Building Industries Survey (published by the 
Building Industries National Council). 
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Table V 

Unefnploynient among Hi insured males, aged 16-64, tJie building and 
'public ivorhs contracting trades, London and Scotland, 1929-39 


Average percentage unemployed, mid-year* 


Occupation 

T.ondon 

Scotland 

1929 

19.36 

1937 

1939 

1929 

1936 

1937 

1989 

Garpentcrfl ... 

:b7 

4*2 

7-6 

7-9 

4-8 

5-1 

4-0 

l-r, 

liricklayerH 

2*2 

4-2 

5*8 

13*2 

Tet) 

1-7 

1-2 

1-4 

Plasterers 

.•J-J 

4-0 

7-4 

19-4 

5-0 

,3-6 

3-2 

2* 5 

Masons, Slaters, Tilers 

2-7 

9*9 

lO-l 

17-6 

6-G 

7*5 

5*9 

6-2 

Plumbers 

7*2 

7-5 

8-9 

13-9 

8-1 

10-1 

6-3 

3-3 

l‘ainters 

7-0 

9-2 

11-5 

15*4 

3*8 

7-7 

7-1 

5-8 

Jvabourers and miscellane- 


■ 







ous building workers 

7-9 

11*4 

12-2 

13-2 

18*5 

29-2 

25-3 

18-7 

Public works contracting ... 

9*3 

11*5 

11-9 

10-1 

18-3 

43*7 

39-8 

28-0 


• Tlie average number recorded unemployed on three days in May, June and July as a per- 
centage of the liumber insured at July, '.rhc figures for liondou in 1929 and 193C refer to the 
smaller London Division then used by tlie Ministry of Ijabour. 


‘‘ depressed ” areas, while the regional movement was mainly of 
established craftsmen and of workers in the process of improving 
their skill. The increase in unemployment, which took j)lace in 
London between 1929 and 1937 despite the growth of building 
activity, was particularly large for the main groups of tradesmen — 
carpenters, bricklayers, plasterers, masons, slaters and tilers. In 
Scotland, as a result of the southward movement of skilled men, 
there was much less unemployment amongst these workers, while 
labourers and the less skilled operatives, many of whom had trans- 
ferred from other industries, remained unemployed in large numbers. 
As a consequence of eight years of great change, London had acquired 
an extensive “ casual fringe ” of craftsmen obtaining infrequent 
work, and Scotland, with a scarcity of skilled men, had a huge 
surplus of unskilled workers loosely attached to the industry. 

Between 1937 and 1939 further changes took place which made 
the situation even more unbalanced. The building trades as a 
whole ceased expanding, while regional movements of workers almost 
stopped. Building activity actually declined in London, with a 
consequent increase in unemployment, particularly among the crafts- 
men recently recruited from other areas or upgraded from the ranks 
of the less skilled. Unemployment amongst bricklayers rose to 
over 13 per cent., and amongst plasterers, a very specialised group, 
to nearly 20 per cent, in the summer months of great activity. Only 
the group of carpenters, aflected by the military and A.R.P. demands 
for wooden structures, showed a smaller proportion unemployed 
than the unskilled workers. In Scotland, partly as a result of the 
constructional work required by the armament trades, the building 
industry boomed, unemployment decreased in practically all occu- 
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pations and tlie scarcity of skilled men became acute. Only 1*5 
per cent, of all carpenters and bricklayers, or about 350 men, were 
out of work in Scotland in the middle of 1939 . The surplus of un- 
skilled men, though diminished, remained very large ; nearly 8,000 
labourers and miscellaneous building workers were without work, 
together with over 14,000 men in the public-works contracting 
industry. At the outbreak of war, therefore, there was an ample 
supply of building craftsmen very unevenly distributed over the 
country, and far more unskilled men than could be employed at all 
regularly in any area. 

IV 

We are not yet in a position to assess the extent of the inter- 
actions of war conditions and the employment situation we have 
described. No data are available on the reductions of the numbers 
of men insured in various industries following recruitment to the 
Forces, neither do we know what redistribution of the remaining 
insured population has taken place in response to the industrial 
needs of war. The provision of the relevant material should be 
one of the first national services to be performed by the Ministry of 
Labour and National Service. We have only continuing records of 
the numbers of men unemployed in different industries. With the 
industrial grouping of insured males, aged 16-64, United 

Kingdom shown in Table I, we find : 



Average number (OOO’s) of males 


unemployed 

on 2 days in 

Industrial Group 

Juno and Julv, 

Oct. and Nov., 


19:-1U 

llKiy 

Coal-mining ... 

107-4 

62-9 

Brick, Tile, etc., Making 

7-6 

8-7 

Glass, Pottery, etc. ... 

9-6 

7-5 

Engineering and allied trades 

50-7 

45-8 

Metal Manufacture ... 

27 -.3 

19-6 

Miscellaneous Metal trades ... 

15-6 

11-4 

Shipbuilding and Repairing 

33-3 

17-7 

Cotton 

17-2 

9-0 

Woollen and Worsted 

5-8 

3-3 

Textile Bleaching, Printing, etc. 

11-0 

5-7 

Boots, Shoes, etc. 

8-4 

4-5 

Food, Drink and Tobacco ... 

22-6 

20-3 

Furniture-making 

13-4 

13-9 

Printing, Publishing, etc. ... 

11-7 

25-4 

Building 

118-4 

143-8 

Public Works Contracting ... 

99-4 

88-1 

Dock, Harbour, etc.. Service 

36-1 

41-4 

Distributive trades ... 

110-8 

107-1 

Hotel, Catering, Laundry Service 

25-8 

34-9 

All Industrial (General Scheme) 

1,020-0 

940-6 
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After two or three months of hostilities, therefore, there were 
only some 80,000 fewer men out of work than in the summer before 
the war. In view of the recruitment of men into the Forces, we can 
only conclude that there has been no increase in total employment 
in insured trades. The figures for the separate industries are very 
illuminating. The effect of seasonal factors must be taken into 
account; between the summer and the autumn the number of un- 
employed coal-miners and furniture-makers normally falls consider- 
ably, while the volume of unemployment in building, and to a less 
extent in some other trades, usually increases. Making appropriate 
allowances, we find a large reduction in unemployment in all the 
armament and allied trades, in shipbuilding and in the export trades, 
notably coal-mining, textiles, glass and pottery. On the other hand, 
the figures make it clear how severely the outbreak of war hit the 
building and contracting industries, the printing trade and all the 
services. Recruitment of men and transference to other industries 
have not prevented a considerable rise in unemployment in 'these 
previously expanding trades. 

Much attention has been paid to the increase, after the start of 
the war, in the number of unemployed persons on the registers of 
Employment Exchanges. This increase, however, was confined to 
women and juveniles ; the number of men (aged 18 and over) register- 
ing as out of work fell slightly between August and the end of 
1939. The number of wholly unemployed men increased, but was 
rather more than offset by a decrease in the number of men tempo- 
rarily stopped. Unfortunately, the analysis of the register according 
to the period of continuous unemployment was dropped by the Mini- 
stry of Labour in September, 1939. The figures for the immediately 
preceding period were (in thousands) : 


Number of men, aged IG-Gl, applying for iasurauce benefit or unemployniont 
allowances, on the llegistCTs of Employment Exchanges in (Ireat Britain who 
had been on the register for 


Date, 1939 

Leas ttian 

3 montlia 

3 months 
but less 
than 

G months 

G months 
but less 
than 

9 months 

9 months 
but leas 
than 

12 montlis 

12 months 
or more 

Total 

April 17 th... 

59G-3 

159-9 

104-9 

48-8 

258-2 

1,168-1 

May 15th ... 

53()-7 

128-8 

97-4 

47-4 

250-4 

1,060-7 

Juno 12th ... 

497'8 

105-7 

82-9 

46-6 

243-9 

976-9 

July 10th ... 

475-3 

81-3 1 

66-5 

51-7 

235 0 

909-9 

Aug. 14th ... 

470-5 

733 

1 

52-1 

46-5 

223-1 

865-5 


In April 1939, after many months of trade recession, there was an 
unusually large number of men with a moderately long period 
(between three and nine months) of continuous unemployment 
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behind them. Many of these workers have since found work again. 
The most striking feature of the table, however, is the persistence 
of the “ solid core ’’ of unemployment, as shown by the numbers 
on the register out of work for a year or more. The boom of 1936-37 
reduced the number in this class, excluding those who either failed 
to register or did not apply for benefit or allowances, to 300,000 in the 
spring of 1937 and to 260,000 at the end of the year. During 1938 
and the early part of 1939 the number was practically unchanged, 
and it was only after April 1939 that any reduction was recorded. 
There were indeed signs, in August, that the solid core ’’ was begin- 
ning to melt away, and the men unemployed for at least twelve 
months numbered fewer than 140,000 at the beginning of 1940 , 
according to a special count made by the Ministry of Labour.* 
What are these men, and to what industries are they allotted in the 
monthly unemployment figures? Few of them can be in the trades, 
notably building and the services, badly hit by the war, since most 
men attached to such casual trades obtain at least short s])ells of 
work at frequent intervals. It would seem that they must consti- 
tute, very largely, the last remnants of chronic unemployment in the 
“ depressed ” industries {e.g., coal-mining, ship-building, textiles), 
men who have neither been absorbed in their old trade nor trans- 
ferred elsewhere. If this is so, the numbers of {e.g,) coal-miners or 
textile operatives currently recorded as unemployed must include 
some men who can no longer be described as genuinely attached to 
the industries concerned. The figures we have given, in fact, must 
exaggerate, rather than under-estimate, the volume of unemj)loyment 
in the vital export and heavy industries. 

To summarize the position after several months of war, we can 
put the total number of male workers unemployed in insured trades 
at more than 900,000. But this scarcely constitutes a surplus of 
labour which can be set to work at once on producing ammunition 
for the military machine or coal and cotton goods for export. 
Almost 400,000 men of the total are in the building, contracting, 
distributive and service trades, while at least another 100,000 have 
been out of work so long that they must be counted as lacking special 
industrial qualifications of any kind. A very modest number re- 
mains to provide for the needs of industries concerned with arma- 
ments, the export trade and essential home production, or to supply 
the Services with their technical recruits. The situation is not one 
to be faced with complacency, even when all efforts have been made 

* On January Ist, 1940, 136,669 men (aged 18-64) were recorded as 
unemployed for 12 months or more. Of these, 36,440 had been out of work 
continuously for at least five years; further, 64,178 were men over 55 years of 
age. Cf. Ministry of Labour Gazette, Feb. 1940, p. 42. 
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to transfer the building, distributive and service workers not re- 
cruited into the Forces, and to re-train for useful employment all 
those who have been without work for years. An optimum alloca- 
tion of man-power can scarcely suffice to maintain, let alone to 
expand, essential production and to satisfy the needs of the fighting 
arms. We have to tackle the problem of dilution, of setting women 
to work in as many branches of trade and industry as possible. 


Discussion on Mr. Allen’s Paper 

Mr. a. Eeeder : Mr. Allen’s paper presents a useful and interest- 
ing analysis of changes in the industrial structure during the past ten 
years and a statement of inferences with regard to the effect of those 
changes on the unemployment situation in the middle of 1939. The 
main outline of the changes in industry and in the regional distribu- 
tion of the insured population is by now well known ; for some years 
past the November and December issues of the Ministry of Labour 
Gazette have included a survey of the changes over a series of years in 
the numbers of insured persons in each of over one hundred industries 
and in each of the Ministry of Labour Divisional areas, and of the 
numbers of such persons in employment. The figures have shown 
the decline over a period of years of the mining and heavy metal 
industries, and of the industries mainly concerned in the export trade, 
coupled with the growing relative importance of industries and 
services that cater mostly for the home market. These changes have 
been accompanied by increases in the proportions of the working 
population located in the Midland and Southern areas of Great 
Britain. 

In the metal industries and particularly in the iron and steel, 
general engineering, and shipbuilding groups, this trend has been 
reversed since 1935, largely as the result of the expansion of employ- 
ment for the purpose of the defence programme, and this change has 
been accompanied by a distinct slackening of the rate of expansion in 
a number of other industries. 

Figures brought together in Table I of the paper illustrate these 
movements, although in some cases the industrial grouping adopted 
has led to the inclusion, within a single group, of industries with 
rather widely differing records of prosperity or depression. For 
example, one of the most important groups in the Tabfe — the 
engineering and allied trades — includes general engineering, in which 
the numbers declined steadily from 1929 to 1936, with three other 
industries, namely, electrical engineering; motor vehicles, cycles and 
aircraft; and electric cable apparatus, etc., in which there has been 
remarkable expansion throughout the w^hole period from 1929 to 1939. 
These four industries include a wide range of important occupations, 
and from this point of view also they are not entirely homogeneous. 



208 


Discussion 


[Part II, 


It might perhaps have been worth while to split the group into two 
parts, so as to bring together for separate study electrical engineering 
and the manufacture of electric cable apparatus, ete. on the one hand, 
and general engineering with motor vehicles, cycles and aircraft on 
the other. 

In the second section of the paper, changes in the numbers of 
insured persons in particular industries are related to the changes in 
the rates of unemployment in those same industries. It is suggested 
that the reduction of the rate of unemployment in an industry which 
was formerly depressed is very largely the result of the transfer of 
workers from that industry, and that conversely a rise in the rate of 
unemployment in an expanding industry may be largely the result of 
the reception into that industry of transferees from the depressed 
trades. It may perhaps be questioned whether the relation between 
these two sets of figures, particularly when based upon unemploy- 
ment figures for two dates in each of three years, is as simple or as 
direct as is suggested. While there can be little doubt that trans- 
ference of workers from declining to expanding industries has had 
some influence on their respective rates of unemployment, and has 
probably tended towards greater uniformity, other factors have 
undoubtedly been at work. Thus, as pointed out in the paper, the 
rate of unemployment in coalmining, in which the numbers employed 
have declined steadily throughout the whole of the past ten years, was 
substantially reduced between 1937 and 1939, largely as the result of 
an increased demand for coal, rather than through the transference 
of labour to other industries. On the other hand, in spite of very 
large transfers from coalmining since 1933 to the expanding engineer- 
ing and metal trades, the rate of unemployment in these industri(is 
has been steadily falling. In the last three months of 1937, un- 
employment tended to rise in a number of important industries. As 
pointed out by the representative of the Committee on Economic 
Information of the Economic Advisory Council in the advice which he 
gave to the Unemployment Insurance Statutory Committee * towards 
the end of that year, “ there were clear signs of a recession of activity 
in a number of different directions, such as building, motor car pro- 
duction, and certain export industries. . . This recession, which 
continued through 1938, affected particularly some of the more 
important industries into which workpeople had transferred from the 
declining trades, such as the building, hotel and catering trades, and 
there was no substantial recovery in these industries by the middle of 
1939. On the other hand, the woollen and worsted, boot and shoe 
and heavy metal industries were by that time influenced by the 
increased demands of the defence programme, and this no doubt 
accounts for the reduction in their rates of unemployment. This has 
a bearing upon the point made in the paper that as the result of 
transference, the building, hotel and catering trades, for example, 
had relatively more men out of work in the “ peak ” summer months 
of 1939 than the woollen manufacturing, boot and shoe and heavy 
metal industries. It is necessary to exercise the same caution in 

* House of Commons Paper No. 68/1938, Para. 20. 
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drawing inferences from the regional figures of unemployment in 
industries and occupations. It is probable that the defence pro- 
gramme liaB had an important influence on these figures. The 
location of new factories and works of construction has been the 
subject of careful consideration from many points of view, and this 
factor, coupled with the expansion of the shipbuilding and ship- 
repairing industry, has tended to reverse the movement of industry 
towards the Midlands and South which had been in operation over a 
number of years. 

At the end of seven months of war it is still too early to assess with 
any precision the effects of the recruitment of men for the Forces and 
the transference of workpeople to the armament industries. Since 
the paper was written there have been substantial decreases in the 
numb(‘rs of men unemployed, and at March 11 th, 1940 there were 
over 166,000 fewer men on the registers of Employment Exchanges in 
Great Britain than there were at August Mth, 1939. Coupled with 
this reduction in the numbers unemployed, there have been very large 
increases in the number of new entrants to insurance, and in the 
number of men returning to insured employment. It will be 
impossible to come to any definite conclusion as to whether employ- 
ment in the insured trades has expanded since the outbreak of war, 
until the results are available of the count of insured persons in July 
next. It is still more difficult to determine to what extent there has 
been a movement of workpeople from one industry to another during 
the last few months. While it is true that the industries which were 
formerly depressed are now faced with the need for a greatly increased 
output, it is perhaps not too much to hope that in the search for 
suitable labour it may be found that a great deal is available in the 
industries to which men have transferred during the last ten years. 

Dr. E. 0. Ehodes : Mr. Allen’s analysis of published and un- 
publish ('d official statistics relating to employment and unemploy- 
ment serves a very useful purpose, presenting as it does a picture 
of the distribution of tlie insured workers at the commencement of 
the war. It is admittedly difficult to convey in a concise form as 
much detail as one would like to have. Another person might 
present some other figures and perhaps come to the same con- 
clusions. Still, one is left in some doubt about the constitution of 
Table I. Mr. Allen says that this table exhibits figures for male 
workers for certain important industrial groups. The Table certainly 
does this ; it accounts for about 70 per cent, of insured workers, but 
one wonders why he left out chemicals but included pottery and 
glass, why he included boots, shoes, etc., and not tailoring. Sup- 
posing the Table had been extended and given in more detail, would 
the general conclusions which he gets still be correct. Some of the 
constituents of the Table are large groups, which are not homo- 
geneous, but Mr. Allen cannot control those such as “ Distributive 
Trades ” which is the classification of the Ministry of Labour. But 
other groups have been formed (rather arbitrarily perhaps) by Mr. 
Allen, for instance, “ Engineering and Allied Trades.” This is 
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composed of general engineering, engineers, iron and steel founding, 
electrical engineering, motor vehicles, cycles and aircraft, and 
electric cable, apparatus, lamps, etc., which the Ministry of Labour 
distinguish separately. Some people would certainly prefer the 
motor group to be kept separate from the rest. 

One can see differences between the constituents of this group if 
one examines detailed figures, especially in relation to Mr. Allen’s 
Table in para. IV which gives the numbers unemployed just before 
and just after the war. Mr. Allen has confined his attention to 
male figures, presumably with the object of showing the com- 
paratively small amount of male labour in reserve. But if the 
object is also to show how the outbreak of the war hit various 
industries, figures relating to females should be included, especially 
for those industries where the labour force includes a relatively 
large proportion of females. 

The following Table, which is not exactly comparable with Mr. 
Allen’s figures, gives some details which he does not include, and as 
some time has elapsed since his pap<ir was written one can include 
a few later figures. 



Number of 
Insured 
Workers, 
Julv lOJjy 
(000) 


Number Unemployed (000) 



Industry 


Malcg 



I'eraales 



Males 

Pe- 

niales 

July 

1939 

Nov. 

1939 

Dec. 

1939 

Mar. 

1940 

.Inly 

1939 

Nov. 

19.39 

Deo. 

1939 

Mar. 

1940 

General Engineer- 











ing 

5118-8 

62-9 

27-7 

18-9 

17-8 

15-0 

2-C 

3-5 

3-2 

2-7 

Electrical Engineer- 











ing 

9G-4 

26-5 

2-7 

2-1 

2-0 

1-7 

0-8 

1-1 

0-9 

0-8 

Motor Vehicles, 

Cycles, and Air- 











craft 

41 5-5 

43-7 

13-3 

19-6 

lG-8 

10-6 

1-5 

2-G 

2-3 

1-6 

Electric Cable, 

Apparatus, 











Lamps, etc. 

106-8 

78-5 

3-9 

3-7 

3-5 

2-9 

4-4 

5-7 

5-2 

4-7 

Explosives ... 

27-9 

7-9 

0-5.39 

0-549 

0-658 

0-555 

0-275 

0-421 

0-400 

0-392 

Distributive Trades 

1258-9 

832-0 

104-8 

104-7 

97-7 

83-8 

45-G 

75- 1 

65-7 

G5-4 

Hotel, Catering, etc. 

192-9 

314-4 

22-9 

.32-6 

29-8 

22-8 

33-4 

74-S 

69-7 

58-3 

Laundry 

.30-8 

123-7 

1-4 

1-7 

1-6 

1-3 

7-1 

16-7 

15-4 

11-8 

Pottery, etc. 

;j2-o 

41-2 

4-5 

4-3 

4-2 

3-1 

7-7 

8-1 

8-G 

7-4 

Class 

40-6 

9-9 

4-7 

3-0 

2-9 1 

2-9 

0-6 

0-8 

0-7 

0-7 


The first four trades are those which he includes in one general 
group. The detailed figures show the important part in the electric 
cable, apparatus, etc., trade of women workers. It is to be noted 
that unemployment among the women of this trade increased after 
the beginning of the war, while that of men declined. The motor 
vehicle, etc. group, also had more unemployed males immediately 
after the war started. The big drop in the number of registered 
unemployed in the general engineering group, so described by the 
Ministry of Labour, counteracted the other tendency in the motor 
vehicle group and accounts for the drop shown in Mr. Allen’s Table 
in para. IV. 

An interesting feature of the Table above is the relatively small 
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explosives trade. Tte number of unemployed has risen since the 
outbreak of the war and is higher now than it was last July. As 
Mr. Allen says, we do not know how many new entrants there are 
into various industries since last July. It seems incredible that the 
obvious conclusion from these figures, that the explosives trade is 
in a rather worse state now than in July 1939, should be true. We 
assume that there has probably been a good deal of recruitment to 
this trade since that period. But we are now in some difficulty; 
if we cannot believe the tale told by the explosive figures, are we 
entitled to take the other figures at their face value ? Should we 
only accept those figures which appear to be behaving in a manner 
which agrees with our notions of what is happening in industry, 
notions which we get from other sources ? 

Turning to the Table above, we see that the male unemployment 
in the distributive trades has declined, but the female unemployment 
is up. In the hotel, etc. group, in March 1940 the number of 
unemployed males is practically the same as in July 1939, but the 
number of females has much increased. Of course, as Mr. Allen 
says, these figures are affected by the seasons. 

In Mr, Allen’s Table in para. IV he shows glass and pottery 
grouped together. Actually, as we see from our Table, the un- 
employment in the pottery trade, where there is much female 
labour, increased for females and was practically the same for 
males from July to November 1939, while that for glass (mostly 
male labour), unemployment declined. 

The difficulty about interpreting Mr. Allen’s Table in para. IV 
is that we do not know how many men between mid- 1939 and the 
autumn of 1939 were drafted into the army, and how much this 
change affected the numbers insured in the various trades, and 
therefore how much effect this had on the figures of the Table. 
Everyone, however, will agree with his general conclusions. 

Dr, C. Oswald George : Of the many important questions 
raised by Mr. Allen’s paper, some can be answered only by experts 
in labour administration who will, it is hoped, contribute to the 
discussion. Among the statistical problems involved, one of the 
most interesting is that of the “ hard core,” with its age, duration, 
and occupation distTibution, and no apology may be required for 
presenting the following Tables, wliich, although originally designed 
for another purpose, answer questions specifically raised by Mr. 
Allen, and in part analyse the long-awaited but only recently 
published occupation data of the “ hard core.” But space is limited, 
and the Tables must be left, almost without comment, to speak for 
themselves. They both relate only to “ men ” over i 8 years of age 
in Great Britain, and my percentages are in every case calculated 
to the nearer tenth ; the basic data appear in the Labour Gazette of 
July 1939 (p. 262), and February 1940 (pp. 42 -43). 

The first Table gives the totals for each occupation group in which 
the number of men claimants and applicants unemployed for a year 
or more exceeded 500 , and the percentage distribution of each 
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Unemployed for a Year or More on January ]s<, 1940 


(Great Britain only) 


Occupation-Group 

Total 

■Numbed 


Percentages in each Age-group 


aged 

18-64 

18-24 

25-34 

35 44 

46-54 

55 64 

Total 

Collier V worker (not labourer) ... 

6,514 

1-2 

9-3 

17-3 

27-0 

45-3 

100-0 

Carman, carter, cabman, etc. ... 

.‘{,054 

1*3 

11-3 

17-8 

20-8 

48-7 

100-0 

Watchman 

2,894 

0-3 

4‘3 

12-7 

23-9 

58-7 

lOOO 

Shop assistant 

2,281 

7*0 

19-1 

15-2 

20-4 

38-3 

100-0 

Sailor, fireman, etc., fisherman ... 

1,725 

2-4 

9*4 

18-2 

28-5 

41-5 

100-0 

Stationary engine, crane driver, 
stoker, etc. 

1,724 

0-9 

4-6 

14-0 

26-5 

54-0 

100-0 . 

Porter (not dock, railway, hotel), 
messenger 

1,723 

12-9 

18-2 

15-0 

20-4 

33-6 

100-0 

Cotton worker 

1,124 

0-6 

7-7 

10-0 

20-9 

60-9 

100-0 

Motor van, 1 orry driver ... 

1,231 

5-0 

27-5 

25-6 

23*2 

18-8 

100-0 

Canvasser, insurance agent 

1,120 

2-0 

9-0 

18-0 

28-1 

42-9 

100-0 

Painter, decorator 

885 

1-6 

10-4 

11-5 

21-4 

55-1 

100-0 

Tailor 

826 

1-7 

9-0 

14-8 

27-2 

47-3 

100-0 

Junior clerk, addresser, sorter, 
etc 

819 

4*0 

11-4 

14-8 

24-8 

45-1 

100-0 

Warehouseman 

773 

3-0 

9-1 

11-8 

24-7 

51-5 

100-0 

Dock, wharf worker 

690 

0-7 

9-6 

19-7 

26-2 

43-8 

100-0 

Commercial traveller, salesman, 
(wholesale), etc. 

579 

1*0 

6-0 

12-1 

26-1 

54-7 

100-0 

Barman, etc. 

537 

41 

1.3-2 

16-8 

26-8 

39-1 

100-0 

Iliveter 

510 

Nil 

4-5 

16-5 

28-8 

50-2 

100-0 

All other occupations not clas- 
sified as “labourer ’’ ... 

20,362 

3-3 

11-3 

14-3 

22-7 

48-3 

100-0 

All occupations not classified 
as “ labourer ” 

49,671 

2*9 

11-0 

16-3 

23-8 

47-1 

100-0 

General labourer for heavy work 

30,359 

2-5 

11-4 

18-2 1 

25-0 

43-0 

100-0 

General labourer for light work 

23,688 

2*5 

6-4 

14-1 

24-6 

52-4 

100-0 

Colliery labourer 

9,626 

1-6 

8-2 

15-8 

25-2 

49-3 

100-0 

Builders’ labourer, etc 

3,694 

2-9 

11-4 

16-4 

22-3 

47-1 

100-0 

Boilershop, shijiyard, construc- 
tional ironworks labourer 

2,576 

3-0 

12-3 : 

1 

18-9 

23-6 

42-2 

100-0 

General engineering and metal 
trades labourer 

2,230 

1-9 

7-2 

11-9 

25-4 

53-7 

100-0 

Metal manufacture (including 
rolling and tube drawing) 
labourer 

1,918 

2-8 

13-2 . 

17-1 

21-5 

45-4 

100-0 

Pavior’s, asphaltcr’s, road sur- 
face layer’s labourer 

1,663 

0-2 

7-2 

18-0 

28-6 

46-0 

100-0 

Ironfoundry labourer, fettler, 
etc 

917 

1 5 

9-1 

11-9 

21-9 

55-6 

100-0 

All other occupations classified 
as “ labourer ’ ’ 

10,337 

5-8 

12-5 

15-5 

23-3 

42-9 

100-0 

All occupations classified as 
“labourer” 

86,998 

2-7 

9-6 

16-2 

24-5 

46-9 

100-0 

All occupations 

136,669 

2-8 

10-1 

15-9 

24-3 

47-0 

100-0 


occupation among the five age-groups. Nearly two-thirds of the 
men’s “ hard core ” consisted of “ labourers,” and not much more 
than one-third of men in higher grades. But it will be noticed that 
in spite of striking variations within the two classes, the proportion 
of “ labourers ” and of “ non-labourers ” in the 55-64 years group 
were almost identical with the general average of 47*0 per cent. 

The implications of this coincidence cannot be pursued here, but 
the elderly 47*0 per cent, may be followed into the second Table, 
where the figures in the last column correspond with those in the last 
row of the first Table (except where the first age-group is sub-divided 
into 18--20 and 21-24). The Table shows the distribution of the 
men’s “ hard core ” as it existed on May 1st, 1939, and January 1st, 
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Table showing the Percentage of the Men's Hard Core ” (i.e., of 
252,200 on May 1939 , and of 133,669 on January Ls*/, 1940 ) 
attribulahle on those days to the specified Age-groups^ Duration- 
groups, and Sub-groups, 


Duration of ITneniployment 


Age- 

group 

1 year but 
less than 

2 years 

2 but 
less than 

3 years 

3 but 
loss than 

4 years 

4 but 
less than 

6 years 

5 years 
or more 

'J’otal 

1 year 
or more 


May 

1939 

.Ian. 

1940 

May 

193*9 

Jan. 

1940 

May 

1939 

Jan. 

1940 

May 

1939 

Jan. 

1940 

May 

1939 

•fan. 

1940 

May 

1939 

.Jan. 

1940 

18-20 

21-24 

25-34 

35-44 

45-54 

56-50 

CO-<54 

0-8 

2-0 

7- 9 

8- 2 
8-4 

0-4 

m 

3*9 

6-2 

0-9 

12-0 

0*2 

0*9 

3- 3 
4*2 

4- 3 

3-0 

0*2 

0-G 

2-2 

3-2 

4*6 

8-4 

0-0 
0-5 
2*4 
3*4 
3-9 
2-4 4 
2*8 / 

0-0 

0- 3 

1- 9 

3- 0 

4- 4 

7*5 

0-0 

0-2 

1-0 

1-5 

1-9 

0-0 

0-1 

0- G 

1- 0 
1-9 

3-S 

0-0 

0-2 

1-9 

3*5 

5-3 

4.] 1 

5-3 / 

0-0 

0-1 

1-5 

3-3 

G‘5 

15-3 

DO 

4*4 

lG-5 

20*7 

23*7 

15-51 

18-2/ 

0-G 

2-2 

10-1 

15-9 

24-3 

47 0 

'Pot 111 
18-64 

38-0 

29-6 

18*8 

19-2 

15*4 

17-3 

7*5 

7-4 

204 

2G-7 

100-0 

100-0 


1940 , the only two days in 1939 and 1940 for whic h such data are 
available. Between those dates the number of men unemployed for 
more than a year shrank at a surprisingly rapid and increasing pace 
from 252,200 to 136,669, but the shrinkage was far from uniform 
throughout. This Table, showing the different percentages — at the 
two dates — of the men’s “ hard core ” attributable to each age-group, 
duration-group, and all the various sub-groups, is designed to 
emphasize the widely-varying rates of shrinkage. One noticeable 
point is that the 4-5 years group not only fell faster than the 2-3 or 
3-4 years groups, but decreased even more rapidly than the “ hard 
core ” itself. Apart from this exceptional case, it will be seen that 
the shrinkage becomes slower as the age of the group and the duration 
of unemployment increase. 

But the continuance of this not wholly surprising tendency may 
hinder the maximization of our labour power, and one tentative 
suggestion may perhaps be made. Admitt(‘dly much of the labour 
transference now inevitable (including the continuing movement 
into the various defence forces) places a premium on youth and 
adaptability, but it seems^ desirable that in every case where no 
loss of efficiency is thereby involved, older men should be chosen in 
preference to younger for voluntary or compulsory appointments 
or transfers. 

Dr. H. W. Robinson : Mr. Allen’s very interesting and important 
paper deals with the application of labour to the national effort. The 
recent measures to bring man-power under the complete control of 
the State, to direct when, where, in what occupation and for what 
remuneration a person shall work, show that it has now been realized 
how urgent and fundamental are the problems discussed in Mr. 
Allen’s paper. 
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Table I is very instructive. But perhaps the most notable 
features of the labour market could be seen more clearly if we calcu- 
lated indices of the net “redistribution ” of labour among industries 
such as I have used in earlier studies. For this purpose we subtract 
the percentage expansion of industry as a whole from the percentage 
expansion of the industry concerned. The index resulting shows the 
percentage net movement to or from each industry. Such indices, 
which I have actually calculated for 1937 and 1939 from Mr. Allen’s 
figures, show clearly and unmistakably how, between 1929 and 
1937, Coal-mining, Shipbuilding and Eepairing, and Textiles were 
the main industries to lose labour to the rest of industry. On the 
other hand, Building and allied trades, Distributive trades, Personal 
Service and Miscellaneous Metal trades showed very large expansions. 
These movements agree well with the unemployment rates shown in 
Mr. Allen’s table. Comparison of the 1937 with the 1939 indices shows 
clearly the results of the rearmament programme between these two 
years. Every industry lost labour to the metal industries and Public 
Works contracting. Individual industries show interesting move- 
ments. As Mr. Allen points out, Coal-mining and Shipbuilding lost 
heavily between 1929 and 1937, and were even unable to stem the 
loss between 1937 and 1939. The economy is now faced with the 
problem of rebuilding these essential war industries. The engineering 
industries, as a result of the rearmament programme, have shown a 
phenomenal increase between 1937 and 1939. Metal manufacture 
is perhaps the most remarkable. It declined until 1937, and has 
not shown much recovery. Yet it is undoubtedly a vitally important 
industry, and unless we can import considerable and regular supplies 
of steel its expansion seems to be an urgent necessity. 

Much of the large expansion in the “ peace-time ” industries of 
building and personal service came through the transference of 
workers directly from the contracting industries. In particular the 
practice of employing unemployed persons in depressed areas for 
short periods on Public Works contracting means that the Public 
Works industry is in reality simply a storehouse for unemployed 
men from other industries. 

Mr. Allen points out, rightly, that the trades which have attracted 
labour are now faced with a much-reduced demand, while the de- 
pleted industries now require increased man-power. Yet this is not 
so unfortunate as it might appear at first sight. All that has 
happened is that the men from the right industries went to the wrong 
industries, and are still there, in cold storage, waiting to be used. 
The situation is much more favourable than if we required a further 
expansion of already expanding industries. The fact that workers 
from the war industries moved in peace time into peace-time industries 
is a fact in our favour, and we should be in a better position to bear 
the strain of expansion of our war effort now than we were in 1914-18. 
How mobile the labour force would be if we had all worked in ten 
industries ! 

As an illustration of this point let us consider Table II, which 
shows the industries into which coal-miners transferred between 1929 
and 1937. Of the 146,000 men transferring, only 20,000 went into 
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the war industries. Thus 126,000 coal-miners, or thereabouts, are 
recoverable. No doubt the same holds good for the shipbuilders, 
and even for the metal manufacture group. A drive to recover such 
workers from war industries who are not engaged on work of equal 
national importance is an obvious measure. 

The importance of skill is stressed by Mr. Allen, and his statistics 
and analysis of unemployment by areas and occupation are most 
valuable. Yet the importance of skill can easily be overrated. Too 
often we hear the cry that further expansion is prevented by a bottle- 
neck in some skilled occupation. This might well be the case in 
■peace-time, when a skilled man might have to perform 101 different 
skilled tasks every day, but this is war-time, when mass production 
rules the roost. We are faced with the problem of producing millions 
of shells, aeroplanes, tanks, guns, and so on, exactly alike. Mass 
production means repetition work and the elimination of skill. Thus 
in the last war women performed every operation required in the 
making of a shell, as well as a host of other operations in munitions 
production that had been thought to be the province of the trained 
man alone. This was no miracle of training, but simply the adapta- 
tion of the work to the labour available. Trade Union regulations 
which require that for a man to do job A he must be trained to do 
jobs B, C, D and E are a peace-time luxury that must be dispensed 
with in war-time. The solution to the labour problem is to be found 
in an energetic reorganization of producjtion methods, the upgrading 
of semi-skilled workers and large-scale recruitment of unskilled 
workers to be trained for vspecific repetition processes. The recent 
appeal for garage mechanics to become aeronautical engineers is an 
indication that the right methods are at last being applied in this 
country. 

It is unfortunate that Mr. Allen has confined his analysis to male 
labour. Many valuable results would have been obtained from a 
similar analysis for women. During the last war a tremendous flow 
of female labour into industry occurred. To-day, to obtain a com- 
parable expansion of female employment, 3-4 million women would 
need to be drawn into industry. Yet to date no such gigantic re- 
cruitment is apparent. The war-time labour problem of expansion is 
essentially a problem of dilution, a problem of utilization of un- 
occupied labour. Until all our unoccupied men and women are 
working, we cannot obtain the maximum effort from our resources. 
And that problem, the problem of dilution, is a problem of adapting 
the methods of production so as to eliminate the need for skill. 

The fact that these comments are supplementary to Mr. Allen’s 
remarks rather than criticisms of his methods and results pays 
tribute to the stimulating power of his very valuable analysis. 

Mr. Allen, in reply : There is much for me to comment upon in 
the discussion of my paper and, indeed, much I could add to the 
paper itself in the light of subsequent developments. But I must 
be as brief as posvsible. 

Both Mr. Reeder and Dr. Rhodes suggest amplifications and modi- 
fications in the grouping of Table I. This table was presented in a 
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condensed form largely because it was based upon published figures 
and could be amplified by anyone with access to the Ministry of 
Labour Gazette, I feel, however, that my deliberate grouping to- 
gether of all the engineering and allied trades is justified. These 
industries include a large body of men performing, roughly, the same 
work wherever they may be employed — tool-room operators, 
skilled fitters, machinists. In addition, there are many workers of 
widely varying specific ” occupations — foundry hands, electrical 
instrument makers, motor mechanics, coach painters. The most 
desirable breakdown, for the purposes I had in mind, would be one 
based on these broad occupational distinctions. The division 
ready to hand, by the industries of the Ministry of Labour’s classifica- 
tion, is of little use ; it is even positively misleading. All the general 
engineering operators, and even some of the ‘‘ specific ” workers, 
are represented in each of the industrial groups. The motor vehicles, 
cycles, and aircraft trade itself is as diverse as the whole group of 
engineering and allied industries ; it covers a very mixed bag of 
firms from Ford and Handley Page to the garage and repair shop 
around the corner and it includes the whole gambit of workers from 
tool-room hands and foundry workers to electricians and motor 
mechanics. What could be deduced from a recorded transfer of 
men from (say) general engineering to the motor trade ? The 
moves may be genuine industrial transfers, but they arc just as 
likely to be perfectly normal changes of job by tool-setters or brass 
turners. 

The absence of statistics of female workers is easily, explained. 
I had assembled many of the necessary tabulations, but omitted 
them since their inclusion would have lengthened the paper out of all 
proportion to the results achieved. Statistics of employment and 
.unemployment amongst insured women are extremely difficult to 
handle and can scarcely be expected to produce clear-cut con- 
clusions. Movements of women in and out of the group of insured 
trades are very frequent at all times — from and to the uninsured 
occupations, from and to the reserve of married or otherwise 
“ unoccupied ” women. These movements obscure, if they do not 
obliterate, the traces of genuine transferences within the insured 
trades. 

The detailed figures on the '' hard core ” of unemployment were 
published too late for consideration in the text of my paper, and I 
am grateful to Dr. Gefirge for his analysis of them. I am still baffled 
by the occupational grouping adopted in setting out these figures ; 
what is the ‘‘ occupation ” of a man continuously out of work for 
five years ? It is clear that the details do not answer my relatively 
simple question : to what industries are these men allotted in the 
monthly unemployment figures ? 

Mr. Keeder has misunderstood the argument in my second 
section, from which I must deduce that my exposition lacks in em- 
phasis. I certainly did not imply that a change in an unemployment 
rate is “ very largely ” the result of a transference of workers. What 
I did try to say was that the change reflects the transference in its 
relation to the growth or decline of employment in the industry 
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concerned. I pointed out that certain industries, e.g. woollen and 
worsted (1929-39) and coal-mining (1937-39), have been characterized 
by an outflow of workers during a period when employment and 
activity were maintained or increasing. Even before the outbreak of 
war, the movement of workers away from these trades, however 
motivated, had turned out to be too extensive in the light of actual 
developments in the industries. War-time conditions have em- 
phasized, but they have not created, the need for reversing many of 
the main directions of transference of workers. Both Mr. Reeder 
and Dr. Robinson have, rightly, pointed out that men transferred in 
the past decade are available for a move back again. Having gone 
to the wrong industries, coal-miners and textile operators are (in 
the words of Dr. Robinson) “ still there, in cold storage, waiting to 
be used.” Is it not the severest criticism of government labour 
policy during these past months of war that so many useful, nay 
essential, men have been left in cold storage 'I 
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Population Mathematics — II 
By E. C. Rhodes, D.Sc. 

[Population Mathematics- — I, containing Chapters I and II, 
Paras. 1-54, appeared in JM.S.S., 1940, Part I, pp. 61-89. Refer- 
ences to this work are made in the following paper.] 

Cha'pter III 

55. We may use the results obtained in Chapter II to get the 
ultimate form of the birth function when the population is developed 
from other beginnings. We have, whatever the origins of the 
population : 

B{t) == ^ B(t — x)(l}{x)dx. 

From this we deduce that B{1) ultimately becomes where r is 
the real root of j e~ ^^(j)i(x)dx ~ 1 , and where 

B[t ~ x)(j){x)dj^ er^fdt 
xe~^^^{x)dx 

and where j (l>(x)dx = (paras. 34 and 37). 

[As we intend for the moment to confine our attention to the real 
value of r, we will dispense with the suffix previously used.] 

56. Let us consider a case where the births are constant for a 
period of time up to 0, and then constant at a different level from 
time 0 to time L 

Thus we will assume B(t) ~ for t < 0 
and B{t) = Cg for 0 < ^ < L 


B(t)e~ + 


nf 
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We shall then have, generally, 

B{t) == B(t — x)<f>(x)dx, 
and, for I < I < 21, in the equation 

ft-i 

B{l) I B(xi)<f){t — u)(lu, 
h- L 

(replacing i — x l)y w), i — L is negative, but t ~ I is positive. 
So when wci write 

rO rl—l 

B{t) ~ I B{u)(f){l — u)du + ) B{u)(l)(t — u)du, 

‘'f. - L A) 

B{u), in the first integral, where is negative, is (7^, and, in the 
second integral, where u is positive, but does not exceed I (since 
t — I < /), B{u) is Og. 

Therefore for I < I < 21, 

jO rl-l 

B(/) ~ Cl — u)du + ( 2 1 ~ 

h-- L Jo 

-- Cl 1^ (l){x)dx + f ’ 2 (i>{x)dx. 

If we call J (f)(x)dx ~ f(x), then we may write, for I <t < 21 

B{t) = Oiim ~f(t)) + cj(t). 


57. In the formula for Q we have to deal with I B{t — x)(f>{x)dx, 


t - 1 


where t may have any value from 2Z to L + /. This integral may be 


written 


Jl- L 


B{u)(l>{t — v)du, and the lower limit of the integral is 


negative for 21 < t < L, but positive for L <,t L 1. Therefore 
we split the second integral in the numerator of Q into two parts, 
and we have : 

j Q B{u)(^(t — ic)du^e~^^dt -j- j B[u)(f>{t — u)du^G~^^dt, 

In the first of these integrals, where 21 < t < L, we must write 

[ B{u)<j){t — u)du — [ B{u)(f){t — u)du + I B(u)<i(t -- u)du, 

J i L J t — i/. Jo 

since i — L is negative. This becomes 
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which may be written 


or 


Cl I <f)(x)dx + Cg I <f>{x)dx 

h Jt - 1 


In the second of the integrals, where L < t < L I, we shall 
have 

I B(u)^(t — u)du ~ I — u}du, 

h- L Ji-L 

since now u is positive (/ — Z > 0). This may be written : 


a 


/ 4.{x)du=^a,(m-j{i-i)). 

h-i 


Thus the numerator of Q is : 

-/(<)) + CJ{l))c-r‘dt + 

I -M) + W) - /(« - + 

J21 

rL + I 

{C\if(L)-f(t-l))e-m 

L ^ ^ 

C,(f(L)-f(())e-'<dt + 

rL rL + I rL 4 " I 

C, f(t)e-r‘dt - C2 f(t - l)e- r‘dt + C\ f(L)e- 
Ji J 21 Jl 

- ^ ^ jy'{ty-r'dt + ^ {fit - 

But/'(z) = 4>(^) and j e~'*f'(t)dl = 1. 


^^dt 


Also 

rL-^l 


Jl 


I — l)e“^^dt — <l>{t — l)e’‘^dt = I <l)(x)e^ <^+^dx = e’^^K 

J ai J 21 J I 

So this expression becomes, since f(L) = and after some 
cancellation ; 
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Tims the birth function ultimately becomes, in this case, 


i ( ^2 g - rl __ ^2 ] ^rt 

m\ r r / * 

where m ~ j a^~ ^^<l>(x)dx, 

T being the real root of J e~^^<l>(x)dx — 1. 

58. Let us consider a few special cases. 

Suppose Rq is very near unity, and r is very small. Then approxi- 
mately we may write 

I e'' *‘^<l){x)dx ~ (1 — rx)<j){x)dx = — rR^, 

•'i J i 


R^ ™ I x^{x)dx» 


So we have, approximately, = 1 + rR^. 

Also m — J xe~ ^^(f)(:r)dx = Ri (approximately). 
So the birth function will be : 


{{C\(l + rR,) - C^)(l - rl) - ((\ - C,))ert 


p- ((\(Ri — 1) + C^l) neglecting powers of r 


Thus, if == 1, and r = 0, we may say that the births ultimately 


become constant at the value (^1 — 

If Cl — Cg — that is to say, if the original constant births are 
continued- -then B(t) — 6\ as it should. 

If Cg — 0 — that is to say, if the original series of constant births 
ceases suddenly at time 0, and is zero for some reason for I years — 
then, on resumption, the births ultimately become steady at the 

level 
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59 . Kuczynski has considered the special case when C 2 ™ CiRq, 
in Fertility and Reproduetionj pp. 65 et seq. 


In this case the birth function ultimately becomes — 




rm 


from the formula in para. 57. 

Kuczynski took the case when ~~ 100,000, ~ 90,000, 

™ 0*9. Here r is negative having the value — 0*0035524: (p. 86 , 
loc. cit,). For m, we may write 


where 


x{l — TX + + . . ,'j(f>{x)dx 


R, 


[ xf*(i){x)dx. 
Ji 


Kuczynski gives Ri = 26*60110, R 2 ~ 837*87810, R^ ~ 
27986*48818, 7^4 -= 985528*38498. 

We get m =: 26*60110 + 2*97648 -f 0*17660 f 0*00736, taking 
the first four terms. Thus m ^ 29*762. 

So that, in this case, B{t) ultimately becomes : — 


10,000 

0-0035524: X 29-762® 


0 - 0035524 « 


94,584e - o-oo35r)2.i^. 


60. We can compare some results obtained from this formula with 
those given by Kuczynski on p. 83 loc. cit. for years when the oscilla- 
tory components in the birth function have negligible importance. 
In his description of the case which he develops (on p. 65 of his 
book), Kuczynski states that the annual births are supposed to occur 
on January 1st each year, that up to year 2000, 100,000 annual births 
occur, then on January 1 st, year 2001 there are 90,000 births, and 
so on. 

In order to link our work with that of Kuczynski, we must 
adjust the difference between the continuity of the one with the 
discontinuity of the other. We must regard his 100,000 births 
occurring on January Ist, year 2000, as equivalent to 100,000 births 
spread over the period July Ist, year 1999, to July 1st, year 2000, 
and his 90,000 births occurring on January 1st, year 2001, as equiva- 
lent to 90,000 births spread over the period July 1st, year 2000 , 
to July 1st, year 2001. The sudden break in the birth function 
which we placed at time 0 , occurs in his time scheme at time 2000 * 5 . 
Thus ^ = 119 J in our scheme corresponds to year 2120 in his scheme, 
and so on. 
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In the table below we give the births computed from our formula 
and those calculated by Kuczynski. 


t 

B(l) from 
Formula * 

Year 

Kuczynski’s 

Figures 

].18i 

62,090 

2119 

62,091 

119i 

61,870 

2120 

61,870 

120^ 

61,650 

2121 

61,650 

12H 

61,430 

2122 

61,430 

1221 

61,210 

2123 

61,212 

123i 

60,990 

2124 

60,994 

124i 

60,780 

2125 

60,777 


* These values are taken to four significant figures. 


The agreement between these two sets of figures is exact. 

Gl. We may consider a further special case. Suppose (\ --- 
- - that is, the number of births is constant up to time 1. The birth 
function ultimately becomes : 

' ' van 


62. Let us now consider a case where the birth function is chang- 
ing by a constant amount per unit time up to time I — i.e., we will 
assume : 

Bit) = B-^ Ct for t < I 
Then for I <t < 21, we have 



ft — i 

— x)<f){x)(lx = I B(u)(l>(t — u)du, 
Jt~L 


where i — x = u. 

In this integral since u <t — I <1, we can substitute B{u) 
B f Cu, and we get : 

Bit) — I (5 + Cu)(f)(t u)du — 

h- L ^ 

f (B+ C(t - x))c^ix)dx - (jB + CO^o - 

h 


63. We also have, in the numerator of Q, the integral 

[ Bit x)^ix)dx, 

Jt~i ^ 

for 2^ < ^ < L + L This integral is equal to / J5(w)(/>(^ — u)da, 

h - L 

and here u < I, therefore 5(w) can be replaced by B Cu, 
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The inteffral therefore becomes ; 


f (J5 + Ou)<f){t — u)du = [ (B C(t — x))(f>(x)dx, 

Jt-^L 

Calling <f>{x)dx ~f{x) and X(l){x)dx F(x), the integral under 
discussion may be written : 

(B + Ct){f{L) ~f(t - 1)) » C(F{L) - F{t - 1)). 

Thus the numerator of Q (see para. 55) is 

((B + C/)JRo “ CRy)er^Ult + 

-fit - 1)) _ C(E, - Fit - ime-rqt 
hi 

since /(X) — Rq and FiL) — R^. 

The numerator of Q becomes : 


HB + CA)R^ - CR^)e~^rm 

ri + 1 

- HB + Ci) fit -}) — CFit - l))e~ HL 
J21 


The second of these integrals is 

((B + Cl + Cx)f(x) - CF{x))c-"e-’-fdx, 
replacing thyx-\-h This may be expressed as 

fp- rx \ L 

- ((B + Cl + Cx)f(x) - CF(x))J^ + 

which is : 


- —{e-'^iB + Cl + CL)R^ - CR^) + 

P~t(L+ 1) p-rl 

^ + Cl + CL)R, - CRf) + + Cl) + 

Cp~rir^ 

: 1 e~^^fix)dx, 

T I 
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The first of these integrals is ; 


- (BR„ - CJ?j) 


g— r^L + 1) rl 


r 



Thus, the numerator of Q is : 


(BRo- 



CB 

rrOg-HL ! 1 ) 




T 


(B + Cl) 


Cp~rl L Cp-rlf^ 

+ -^[e""/(*)]^ - e->-^(f>(x)dx 

= (BR, - CR,f^ + ^f-^e-ri(l + i) _ + Cl) - 

-~{{b+01 + j)(R,-1)-CR,). 


Ce~ri 

‘r2 


64. Thus, if B{t) = B Ct for values of t < I, and thereafter 
if the fertility function operates, the birth function ultimately 
becomes : 

B(t) =-. ((z? + Cl + _ 1 ) _ CR.y-^j^-. 


If C — 0, this becomes 


B{Ro- 


f,r(t - 

rni 


which agrees with the case given in para. 61. 

We note that the ultimate form of the birth function is the same 
as if, instead of the births changing in the time up to I according to- 
the formula B + Ct, the births had been constant up to that time, 
the constant value being ; 

B I ci \ ^ 

R^-r 

65. The births in England and Wales declined from about 900,000 
to about 600,000 from 1900 to 1935, at a fairly constant rate, inter- 
rupted by the Great War and the immediate post-w^r years. If we 
take the year 1920 as our zero, and Z as 15 , then B-{- Cl ~ 600,000, and 
C ~ — 8571, the drop in the number of births in 35 years being 
300 j 000 . Let us suppose that the same fertility and mortality, 
assumed in Kuczynski's example already quoted, operated in the 
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future, giving Rq = 0*9, r = — 0*0035524, R^ = 26*60110, m = 
29*762, the values given- in para. 59. Then : 

B 4- cz + - - =r 733,000. 

r /iq 1 

Thus the birth function ultimately becomes the same as if the 
births had been constant at the level 733,000 during the period 
1900-35. 


Chapter IV 

66. In Chapter III we were concerned with the ultimate form of 
the birth function, when the damped periodic terms had died down. 
We must now consider the form of the birth function in the immediate 
future. We saw, from our examination of the simple case con- 
sidered in Chapters I and II, that the direct development of the 
birth function from the origins from which it is derived is preferable 
to using the exponential expression in the earlier stages. 

67. Let us deal with the illustration used by Kuczynski, loc. cit. 
Here the births are constant at a value up to time 0, then they 
are constant at a value C 2 up to time I, 

We have for all values of t : 


B(t) = f B{t — x)(l)(x)dx — j B(u)(j)(t — u)du, 

J i J t — jj 

This may be written, ioil <it <21 

rO rt-l 

B{i) ~ B{u)j)(t — u)du + 1 {Bu)(j){t — u)da, 

h-L Jo 

and, remembering that t — I <ly we have 

/• 0 rt — I r L 

B(1) = C,j <l>{t — u)du -j- C 2 J ^(t — u)du — Cjj <f>(x)dx + 


= Ci(/(i) -f(t)) + GJii) 


'2^ ^{x)dx 


- Ct)f{(), for 

I <t <21. 

68. In Knczynski’s problem, Ci — 100,000, — 90,000, Rg = 

0-9 and therefore B{l) = 90,000 — 10,000 /(<), for Z < « < 21. The 


where <l>{x)dx = f(x). So, B{t) = C^Rg — (0, 
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values of are given on pp. 66 and 85 of his book, and from them 
we may get the values oif(x), and thence the values of B(t), 


Year of Age 
(. T ) 


m 

10,000 /(. r ) 

90,000 

- 10,000 /(. T ) 

16 

0 00869 

0 

0 

90,000 

16 

0-00867 

0-00869 

87 

89,913 

17 

001730 

0-01736 

174 

89,826 

18 

0-01726 

0 03466 

347 

89,653 

19 

0-02583 

0 05192 

619 

89,481 

20 

002674 

0-07775 

778 

89,222 

21 

0-02665 

0-10349 

1035 

88,965 

22 

0-03408 

0-12914 

1291 

88,709 

23 

0-03396 

0-16322 

1632 

88,368 

24 

0-04230 

0-19718 

1972 

88,028 

25 

0-04215 

0-23848 

2395 

87,605 

26 

0-05040 

0-28163 

2816 

87,184 

27 

0-05022 

0-33203 

3320 

86,680 

28 

0-05838 

0-38226 

3822 

86,178 

29 

. 0-04986 

0-44063 

4406 

86,594 

30 

0-04968 

0-49049 

4905 

85,095 


The values in the last column agree with those given in Kuczynski’s 
book, p. 82, being the births in the years 2016, 2017, etc. 

69. For the period 21 <t < 31, the birth function becomes more 
complex. We now have, from 


ft — l rO 

B[i) = I B{u)j){t — u)du = I B{u)(f){t — u)du + 

Jt-L h-L 

I B(u)(f>(t — u)du + [ B(u)(f}{t — u)dii, 

Jo 


where t — I <21, 

B(t) = (l)(x)dx + <j){x)dx 


+ 


I - {6\ - C,)f(u))<f,(l - u)du 

= Cl [ ^(x)dx -f Cg f <l>{x)dx 4" 

Jt h-i 

rt-’l rt—l 

CiRoj^ <f>(x)dx - (Cl - Cg) I f(u)^(t - u)du 


Ciim -m) + c,(f(i) -fit - 1)) + 


CiRoifil — 1)— (Cl — Ci)j^ -f{y)4>{t — u)du 
= - (Cl - C,)f(t) - (C, - CiR,)f{t - 1) 

,t-l 

-(Ci-C,)| J{u)4,(t-u)Au. 
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It is therefore necessary to obtain j — u)du. 

70. In Kuczynski’s case, we have, for 21 <t < 31 
B{t) = 90,000 - 10,000/(/) - 10,000/i(0, 

where /^{t) = j f(u)(l>{t — u)du. 

We may take : 

.16 

= f(u)<l>(3l - u)du^f(U) . cl>(l5) = 0-0000755 

•'16 

f^(32) /(w)^(32 - -/(16) . ^(16) +/(17) . ^(15) == 0-0002262 

Ju 
.18 

/i(33) - f(u)cl>(33 ~ u)du =/(16) . ^(17) +/(17)^(16) + 

Jib 

f(lS) . ^(15) 0-0006020 

/,(34) =/(16) . ^(18) +/(17)^(17) +/(18)^’(H)) +/(19) . <^(15) = 

0-0012020. 

Continuing in this way, we have the following figures : — 


Tear of 
Age (x) 

m 

m 

/i(^) 

1 

1 (/(.r)4/xC0) 
10,000. 

90,000 - 10,000 
X (/(a,*) + A(.r)) 

30 

31 

0*04968 

004125 

0*49049 

I 0*54017 

0*0000755 

5402 

84,598 

32 

0*03284 

0-58142 

00<X)2262 

5816 

84,184 

33 

003268 

0*61426 

0*0006020 

6149 

83,851 

34 

003262 

0*64694 

0*0012020 

6481 

83,519 

35 

0*03236 

0*67946 

0*0022495 

6817 

83,183 

36 

0*02415 

0*71182 

0*(K)37420 

7156 

82,844 

37 

0*02403 

0-73597 

0*0058257 

7418 

82,582 

38 

0*01594 

0-76000 

0*0086450 

7686 

82,314 

39 

0*01586 

0*77594 

0*0122694 

7882 

82,118 

40 

0-01578 

0*79180 

0*0169878 ! 

8088 

81,912 

41 

0-01570 

0*80758 1 

0*0227930 

8304 

81,696 

42 

0*01562 

0*82328 

0*0301167 

8534 

81,466 

43 

0*01554 

0*83890 

0*0389488 

8778 

81,222 

44 

0-00772 

0*85444 

0*0497149 

9042 

80,958 

45 

0-00767 

0*86216 

0-0623298 

9245 

80,755 


The values in the last column agree with those given in Kuczyn- 
ski’s book, p. 82, being the births in the years 2031, 2032, etc. 


Chapter V 

71. In practice, the problem of solving the equation for r, 
e~^^<f>(x)dx = 1, presents difficulties owing to lack of knowledge 
of the form of the fqnction In Chapter I we assumed, for purposes 
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of illustration, that ^ was a sine function, but, in general, the only 
information respecting (f> is that given by the values of for 
certain values ol x. We can, however, use moments or semi- 
invariants derived from the net-fertility schedule — from the 
table giving the values of <f){x) for certain values of x, to replace the 
unknown constants of 

72. The sim])lest method is to expand in the integral, and 
we get 


1 — rx -\ — 


r^x^ 

■ + 


24 



which gives 

Rq tRi ~\- 2 ^2 ^ ^3 ^ -^4 • • • — 1 > 


where Rp = j a:; 7 '^(. 7 ;)d;r, the successive values of Rp being obtained 

from the given net-fertility schedule. 

We have previously given values of R quoted from Kuczynski. 
The /i*’s increase in size very considerably, and it would seem prefer- 
able to obtain an expression, involving jiiultipliers of the powers of r, 
which converges more rapidly. 

73. An obvious way out of the- difficulty is provided by assuming 
that the function (f>(x) can be replaced by a series of functions developed 
by the normal function and involving the semi-invariants or momen- 
tal constants of the net-fertility schedule. This method is given in 
detail in Arne Fisher, The Mathematical Theory of Prohahilities and is 
outlined in Elderton, Frequency Curves and Correlation. 

We assume 










+ 


2i *dx*\V^.<s 



where X 3 , . are the semi-invariants, and Xj = 1 X 3 , X 4 = 

(X 4 — 3 a*, . . . the (x’s being the moments, m is the average of the 
^ distribution and a its standard deviation. 

We may write simply 


N{x) 


- i 

\/27C . <5 


where 
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74. The integral je~'^<^(x)dx must now be taken between — 
and -f 00 . We have 

/■“ ,,, ,, 1 -iu'-r(m + m) 

"**)*“)- .VS 


OO 


du 


, . X — m 
putting — - — = u. 

This is e-rm-i 
Again 




after some reduction, becomes 
and e ~ (N(x))dx = e''^^N(x)dx. 

J— 00 J — CO 

Thus our equation 

+ . . .)-i 

becomes + = 1. 

If we take this to powers of only, we may replace it by the 
equation 

- rm + .p - log, Rq. 


j G~'^^N(x)dx, 


(In para. 22, we saw, r^m ^ log R^, approximately.) 

Using momental constants pj, p 2 > this equation may be written 

- m + r3o» + r*<5* = - log^ R^, 

2 

where Pj = ^3, pg — the g,’s being moments. 

{^2 {^2 

If we write the equation involving semi-invariants only, we 
have : 

- V + - |r3 + = - log, Ko 

(Xi = m, Xg =: ct 2 or Jjig). 

75. This equation is used by Lotka in “ The Progency of a 
Population Element/’ American Journal of Hygiene^ VoL VIII, 
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No. 6, Nov. 1928 and in On the True Rate of Natural Increase,’ 
Journal of the American Statistical Association^ Sept. 1925. 

In order to solve the equation 


Xir + 




\r^ 

6 24' 


log. 


completely, we put r ~ — u iv, and add — 2nizi to the right-hand 
side. We then get the two equations : 


^1^^ -f ~ — 6 w22;2 _p rrr — logg Rq 

— \v ~ "kouv — (3u^v — v^) — (u^v — uv^) = — 2n7T. 


With n = 0, we have, of course, v ~ 0^ and the solution is a real 
one. If u and v are supposed to be small, Lotka recommends (in 
“ The Progency of a Population Element ” referred to above) a 
process of successive substitution of approximate values in the two 

equations, starting with v ~ 

We may test the usefulness of these equations by substituting 
values of u and v already obtained in para. 47. 

70. In our illustration was taken as ^sinfx(.r — 1), where 

Ji 


^ (para. 39). We have, since (f)(x) is symmetrical about the 


average, X3 = 0. We have also, Xj = 

rr4' 


X,- A('i2 


^2 ~ [.2 


1 A 


2 . 


1^4 




Thus Xi = 33, = 30-68775, : 


4 

126-544. 


The equations for u and v are therefore : 


33 m + 30 - 68775 ( m 2 - v^) - 126 - 544 (( m 2 - - iuh^) = 0 

33n + 61-3755Mt; - 506-18 mm(m2 - v^) = 2n7t. 


77. We had, corresponding to m = 1, m = 0-031407, v — 0-17607 
(para. 47). For these values uv = 0-00552983, = ~ 0-030014, 

uv(u^ ~v^)= — 0-00016597, (m^ - = 0-00077854. 

We get 33 m = 1-03643, 30-68775 (m^ - v^) = - 0-92107, 

126-544((m2 - - 4m2«;2) = 0-09852, 

and the first expression is + 0-0168 instead of zero. 

We also have 33 m = 5-8103, 61-3755mm = 0-3394, 

506-18mm(m2 - m*) == - 0-0840, 

and the second expression is 6-2337 instead of 6-2832. 

Corresponding to n — 2, m = 0-061442, v = 0-29711 (para. 47). 



232 Miscellaimi [Part II, 

For these values the first expression is — - 1*3004 instead of 2 iero, 
and the second expression is 11*7058 instead of 12*5664. 

78. Thus, it is not sufficient to take the equation for r to the 
fourth semi -in variant in this particular case. Actually, this equation 
for r will give reasonably good values of u and v for the case when 
n 1 , but in order to get good approximations when n == 2 , we need 
higher semi-invariants than the fourth. With the other solutions, 
involving larger values of u and v, the equations for u and v would 
require at each stage the introduction of more of the higher semi- 
invariants. 

79. On the other hand, if only the real value of r is required, this 
can quite readily be obtained from the equation involving only a few 
of the semi-invariants so long as is not greatly different from 1 . 

For instance, the case used by Kuczynski {Joe. cit., p. 85) gives 
2?o = 0*9, - 26*6011, i ?2 =- 837*87810, = 27986*48818, = 

985528*38498. 

Thus - 29*5568, \ = 57*3736, X 3 = 187*99, X 4 = - 975*62, 
log, Rq - 0*1053605. 

The equation for the real value of r is, up to the fourth semi- 
invariant : 

~ 29*5568r + 28*6868f2 - 31*365^^ - 40*65r^ = - 0*1053605. 

The value given by Kuczynski is r = — 0*0035524. 

When we substitute this value in the left-hand side of the equation 
above, we have : 

0*10499758 -f 0*00036201 + 0*00000141 - 0*00000001= -0*10536099. 

The minor part played by the and r* terms is apparent, and to the 
five significant figures obtained by Kuczynski, the value of r is rightly 
obtained by neglecting these higher powers of r in the equation. 

Obviously, the number of terms used in the equation for r depends 
upon the nearness of Rq to unity and the values of the X’s. In some 
cases it is probably necessary to use more than the first two terms in 
this equation. 

80. Another way out of the difficulty of finding the values of r 

satisfying the equation e~^^<l>(x)dx = 1 is to utilize the Pearson 

system of frequency curves. The simplest form of asymmetrical 
curve is that known as Type III, 
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the origin being the mean (m), and 

4 


V + 1 

a being the standard deviation and 




>2* 


3 * 


This curve extends from — a to co , so in our integral we must 
replace L by 00 . It is possible that, in particular cases, <f>{x) may 
be replaced by a curve of this type. If we assume that (j>{x) has this 
form, then, the distance from the start of the curve I to the mean m 
being a, we have a = m — 1. 

81. Our integral becomes 


+ 1 




: — m\'P 


G 


or, putting x a — m = x’ we get eventually 


dx 




-rl l-p f 1 


T(P + 1) 


aP 




P+ ly 1 


= 1. 


But we also have, for y^, <f){x)dx — Rq, from which wo obtain : 

?/o«7iin?L±-L) - H 

./p+lV^ ®' 


Thus we get 


1 + 


ar 

P + i 


p - 1 

/> 1 1 — ^0 > 


the equation for r. 

This may be written : 


e^'(l + 


VPiV-.... 
2 J ~ 


Rn 


(This is equivalent to 

nn — log Rq, 

which agrees with the equation in para. 74, when 2(^2 — 3) ™ 3Pi.) 

82. In order to solve this equation for r with complex roots, it is 
preferable to write it in the form : 


P. A 



m 
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Putting r = -w + iv, we get : 

1 + — ^ 4 cos 

4 sin -p. 

We observe from the second equation that, since Rq and e 4 
are positive, and assuming v is positive, must lie between 
{2n + l)7r an^ (2n + 2 )t:. 

83. We can use these equations to get some idea of the changes 
in the values of u and v with changes in Rq and 
Let us assume Z = 15 (years) and a ::== 6 (years). 

Let us find for what values of Rq and we shall have u 0. 
Put It = 0 in the equations. We have : 

^,1 15pii; 

1 = cos — 


We get 


3vV Pi = Rq^^ sill 


tan — j-L = — SvV Pj. 


We saw that lies between (2n -f 1)7 t and (2n + 2)n. But 

15s V 

the first equation, giving cos — as a positive quantity, shows that 
1 5S V 

~~ 1- must lie between (2n + l)7r + E + 2)::. 

“I >2 

Let us therefore call : 


2nn -j- + ^1- 


Then the equations are : 


RqI sin 0 = 1 

V Pii^o^ cos 0 = 0*8(2nTc Stt -f- 0). 


Giving 


cot 0 = 0*8 


{2m: + 3x ~\- 0) 
‘2 


Case (i). Assume Pj = 1 (corresponding to a moderately asym- 
metrical distribution of <f>{x)}. 
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We have cot 0 = 0'8(2 m7c + 3^ + 6). 

2 

When n = 0, cot 0 = 0*8(37c + ^)j and 0 = M"" 9'. 

2 

Then — cosec 6, and Rq — 280. 

When n — 1, cot 0 == 0-8(27r + 3^ + and 0^6° 26'. 

Then J logj^ Rq = 0-95060 and R^ == 6345. 


With larger values of n, 0 becomes smaller and Rq larger. The 
least value of Rq consistent with u = when == 1 is 280, an im- 
possible value from our point of view. 

Case (w). Assume = 4 (corresponding to a definitely skew 
distribution of </>(x)). 


We have now 
When n =; 0, 
Then 


cot 0 == 0-4(2 wtu + 37t + 0). 

2 

cot 0 = 0-4(37r + 0), and 0 = 25° 50'. 
2 

Rn = cosec 0 = 2-2949. 


This value of Rq is more nearly like those which have been com- 
puted from actual fertility schedules. On the other hand, pj = 4 
corresponds to a distribution which is more unsymmetrical than 
those usually encountered in this kind of work. 

84. We have previously shown that when Rq> 1, the real value 
of r is positive, and although there is a possibility that the real part 
of a complex root may be positive or zero in this case, since we only 
showed that this real part was less than the real root always, it 
seems unlikely that in a practical case a value of u greater than or 
equal to zero would occur. 

85. Let us consider the case when w = — 0-05, again taking 
I 15, a == 6. Our equations (para. 82) become : 


/9i 


1 - 0-15\/Pi = cos 3-75t^Pi 

— SvV^i = sin 3-75^?p^. 

1 - 0-15\/p7 


Then cot 3*75t;V Pi 


3vVh 


The right-hand side of this equation is negative, unless p^ has a very 
large value. 

We can put 3-75?;\/pi = 2mz + 3^ + 0, and 


(2w7r 4- Stt + 0) 

cot 0 = 0 - 8 “ 7 =r~ = . 

\/Pi(l - 0-15VPi) 
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Assume — 1, we have : 


cot 0 ~ 0-8- 


(2/2-tu -}“ 3tu -f- 0) 


When n 0, 0 12° 10' and 125. 

86. If we take other values for u, we have the following results. 
For Pi — 1, and 3-75?; = 3^+0, we get : 

when 0-10, 0 - 10° 9', R^ == 55-5. 

when - 0-20, 0-5° 56', R^ - 11*2. 

when w - - 0-30, 0-1° 31', R^ - 2*264. 

when ™ -- 0 ^ 0, R^ r= 1*361. 

when w - - 0*40, 0 - - 3° 4', R^ - 0*484. 

87. If now we consider a case when the distribution of ^(x) is 
only slightly skew, where pj — 0*25, our equations become : 

1 + 1.5w - i?^0 0625e-0-9375M cos 0*9375v 

- 1*5?; - i?^o oG2r>^.o-9375« sill o*9375v, 

and we have the following results, replacing 0*9375i? by Stt -|- 0, 

2“ 


u 

0 


- 20 

- 15 ^ 44 ' 

7-18 

- 21 

- 16 ^ 55 ' 

1-05 

— 2-2 

- 6 ' 

0-379 


88. If the Pearson Type III curve adequately described the 
fertility schedule, which actually does not appear to be the case for 
certain schedules which have been examined, it is a fairly easy matter 
to compute the appropriate values of u and v for the complex values 
of r associated with a given R^, Lotka in the paper already referred 
to, “ The Progency of a Population Element,” inclines to the view 
that the fertility schedule which he used for illustrative purposes is 
made up of two simple frequency curves. He found it necessary, 


when computing u and v, to replace the integral j e~' ^^(j>{x)ilx — I 
by the equations 

Sg- cos {VXg) . ^(Xg) ~ 1 

. Sg- UX, . (f>{x^) — 0, 

where the stand for each year from J to L of the reproduction 
period, and to evaluate u and v by means of successive approxima- 
tions. 
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Chapter VI 

89. So far, we have dealt exclusively with the birth function. In 
order to derive the population function^ which shows the changes, 
with time, of the population, we need the information contained 
in the life table, giving the number of survivors at each year of 
age of a number of children born at the same time. Let us suppose 
that 100,000 l{x) represents the number of females who attain age x, 
out of a total of ioo,ooo female children born at the same time. As 
before, B(t) represents the number of female births at time t, B{t — x) 
represents the number of female births at time t ~ x. Of these 
children, the number who survive x years will be x years old at 
time t. Thus the number of females aged a; to a; + dx at time t is 
B(t — x)l(x)dx. 

Let us call p(x, t) — B(t — x)l{x). 

Then at time t, for difTerent values of Xj p(x, t) will give the age 
distribution of the population. 

If we consider the ultimate form to which the birth function 
tends, B(t) — • 

p(.r, t) = ~ . e~^^l(x), 

90. The total population is the sum of such terms as t)dx 
throughout the whole range of ages (x) from 0 to J, where A is the 
upper limit of age, which may be taken as loo for purposes of com- 
putation. 

Let us call the population at time tj P(i). 

Then P(t) ~ [ B(t — x)l{x)dx. 

Jo 

If we consider the ultimate form which the birth function 
attains we have, when t is large, 

P{t) — f , e'~ ^o^l(x)dx — Qoe^<i^ f e''^^l{x)dx, 

Jo Jo 

91. Then, when t is large, the ratio : 



This expression, being independent of shows that ultimately the 
population attains a stable age distribution. 
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Furtter, the birth-rate when t is large is : 

B(t) _ 1 

P(t) 

I ^(^l(x)dx 


If we call this birth-rate, which is independent of time, &, then 


and we may write 


e~ ^o^l{x)dx, 




giving the stable age-distribution. 

92. A population whose age distribution is indicated by l{x ) — 
i.e.y a population consisting of Bl(x) persons aged .r, where x takes all 
values from 0 to A — is called a stationary 'population or life-table 
population. The total number of such a population is : 


Bj l(x)dx — P {my). 

Jo 

But Bl{o) j5, since l{o) = 1, and B represents the number of births 
in such a population. Thus 

1 


is the birth-rate in a stationary population. 

We observe that, if ro ~ 0 with — 1, the stable age distribu- 
tion becomes hl{x), where h is now the same as the birth-rate in the 
stationary population. 

Thus, if I?o = 1, the stationary or life-table population, which is 
assumed to exist in the early stages of the population development, 
is the final form which the population ultimately attains. 

93. l(x) may be called the chance, at birth, of surviving to age x, 

dl(x) 

and 1 — l{x) is the chance of dying before age x, so — . dx 

is the chance of dying when aged between x and x -f dx. The 
average age at death is therefore 

“ ( ^~^dx — — [xl(x)] + I l{x)dx = I l(x)dx, 

•'0 0 Jo Jq 

since 1{A) = 0. Instead of the average age at death, we usually 

refer to the expectation of life at birth, which is therefore I l(x)dx. 

•'o 
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The birth-rate in a stationary population is therefore the inverse of 
the expectation of life at birth. 

94. We saw that ultimately 


P(0- 


h ’ 


and 


\dP 
P di ' 


Tq is therefore the ultimate rate of increase in the population. 

Tq is often called the natural rale of increase, and this of course 
refers to the ultimate change with time in P{t), In a short time dt, 
the population increases by dP, where dP ~ P{t)rQdt. In this 
period the number of births is B(t)dt, so the number of deaths 
J){f)dl ™ B{t)dt — dP. We have therefore : 

l){f) Bit) - P(l)r, . 

= - ro) = To). 


The death-rate is therefore h — rQ, when the population has settled 
down to its ultimate form. (This, of course, excludes migration.) 

95. We saw that with a certain given net-fertility schedule 
loOjOooPo represented the number of female children born to 
100,000 females all born at the same time. This ioo,oooPq children 
may be regarded as the next generation to the ioo,ooo original 
children. When the birth function has settled down to its ultimate 
form we may have, at a given time (q, J5(/o) = 100,000 = and 

at a later time /q -j- T we may have 

B(t, + T) - 100,OOOi?o = + 

where T is given by the equation Hq = 

T is the time elapsing for the birth function to change from 
100,000 to loOjOoopQ, and Tis called the mmn length of a generation. 
Associated with a given and r^ there is a particular T derived 
from the equation Rq -- We had the following equation 

for To : 

'•'oh ~ ^•'o^h + Wh — iV — . . . = logs Rq’ 
where the X’s are the semi-invariants of (para. 74). 

Now we have TqT = logg R^y 

hence T == Xj — + -Jro *>3 — oVo®^4 + • • • 

If we replace the semi-invariants by the moments, we have 

T = m — — 3) . . . 

where m, and a are the average and standard deviation of <^(x), and 
so on. 
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^(x)dx gives the chance, at birth, of a female having a female 

child when she is aged a; to a; + dx, and m = x<^(x)dx may be 

called the average age of mothers at confinement. The mean length 
of a generation is not the same as the average age of mothers at 
confinement, except when Tq — 0. 

For small values of Tq, when Rq is nearly unity, we have approxi- 
mately T = m — ^ ^0 < 

96. Let us now consider the mothers of the B(i) female children 
all born at the same time (^). The number of such mothers with 
ages between x and x + dx is B{t — x)(f>(x)dx. If the population has 
settled down to its ultimate form, B{t) =■ and the age distri- 
bution of the mothers of children born at time t is ^^^(j>(x)dx. 

The average age of these mothers when the births take place at time 
t is : 

I xQgr/ofe" ro^^(a:)dx 




This is J xe ^o^(j)(x)dx, since j e~ ^o^(f>(x)dx = 1. 
This gives if, the average age of Mother, as : 

+ . . . 

We may express this differently. If we write : 

te-v^{x)dx = F{r^), then M=- 
But, (see para. 73), if we assume 


where iV(a:) is the normal function, 


6 V- V-// -T- 24^1^4 v-v-;; 
unction. — « \ o f 


'\/ 2 tz . a 


, we have 


F(r,) = + - hrs + . . \ 


and jP(ro) = L 
Therefore : 


M = + m + 


+ floe- + 1^.’"* (- ^ ro* + 
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Hence 


M: 


m + 


h, 

2 « 


2 _ r S 


+ • 


1- «»ro^ + 


24 


giving 


M = m — + . . . 


For small values of Tq, we may say M ~ m ~ 

Thus when is small, M, T and m are in arithmetical progression, 
the mean length of a generation being half-way between the average 
age of mothers of the original children and the average age at con- 
fmemeiit of these children. 

97. We have been concerned with the population function in its 
ultimate form, which, we saw, was given by : 


P(() 






Before the population function and the birth function attain their 
ultimate forms, we have 

3(1) = ()(,(;’•«' + Sc”‘‘‘{C„ cos v„t + D„ sin v„f) 

(para. 34). The corresponding value for P{t) is obtained from the 

equation P(l) = j 3(1 — j^l(x)dx, (para. 90). Tlii.s gives 


P(() 

i.c.. 


cos t\t{l — x) -(- sill v,^(t — x))l{x)dxy 

0 Jo 

P(l) = -f Se<'’‘'(E„ cos vj + F„ sin v„l), 


where 


and 

and 


En 


F 


n — 



Thus, the form of P{t) includes damped periodic terms similar 
to those in J5(/), and, like those periodic terms, they disappear 
absolutely when and relatively when i?o> 1, when / is 

large, leaving the ultimate form which has already been discussed. 

Since no simple mathematical form for l{r) is available, a further 
discussion of these formula) is merely academic. 
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In order to compute values of P(t) at an early stage of its develop- 
ment wliere the periodic terms have importance, it is necessary to 
use a life table giving values of l(x). 

We saw that the exponential series for B(t) involved troublesome 
computations of the values of and if this series were to be 
developed in full, and that in the earlier stages, at any rate, it is 
simpler to develope B{t) directly. 

Similarly, in the early stages it is simpler to obtain P(f) directly 
than by using the exponential series. 

98 . For example, suppose we take a case previously considered, 
where B{t) = Cj for values of / up to 0, and B{t) Co for t ranging 
from 0 to I, then for values of t from 0 to / we can write 


P(^) I B(t — x)l(;i:)dx ™ f B{u)l([ — u)du 
Jo Jt - A 


writing t — x = u. 

This may be written : 


P(/) = [ Cil(t — u)du 4~ f C< 2 l{l — n)du 
Jt-A Jo 

== C\ I l{x)dx 4 - C2I l(x)dx — Oil l(x)dx — (Ci — 1 l(x)dx. 

Jt Jo Jo Jo 


If Tg. represents the number of persons aged x and upwards living 
in a stationary community where the number aged 0 is N, then 

rA-X rA irp 

= l(x + 2/)%, To = nI^ l(x)dx, and 


therefore 

Nfl(: 

Jo 

v)dx — 

0 

(lx = To - Pi 

Thus 

P{l) 

II 

1 

<^’1- 


and 

p.- 

Pt+l — 

Cl - c 

N ■ 

'HT,-Ti,i). 


99 . We may illustrate with the case considered previously, that 
given by Kuczynski (he. cit.). He assumed 100,000 births annually 
occurring on January Ist each year up to year 2000, and 90,000 
births on January 1 st each year from 2001 to 2015 . He gives a 
table showing the number of females in each yearly age group 
{loc» cif., p. 66), from which the values of T may be obtained. Here 
N = 100,000. 
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Year of Ago 

(1) 

Number of Females 

(2) 

Year 

Values of 

CO 

Cumulative 1'otals of 
Col. (2) 

(5) 

0 — 

90,600 

0 

5,835,400 

90,600 

1 - 

89,300 

1 

5,744,800 

179,900 

2 

88,700 

2 

5,655,500 

268,600 

3 - 

88,400 

3 

5,666,800 

357,000 

4 - 

88,200 

4 

5,478,400 

445,200 

5 - 

88,000 

5 

5,390,200 

533,200 

0 — 

87,800 

6 

5,302,200 

621,000 

7 - 

1 

87,600 

7 

5,214,400 



As Kuczyiiski’s first change in the number of births occurs on 
January Ist, 200] , the population at that time is still the same as it 
had been before the change occurred — viz. 5,835,400. (In our 
formula ^ 'i before the change occurs and = 100,000.) Our 
i = 1 therefore corresponds with his year 2002 and so on. 

The formula is : 

l\t) 0-l(2\ - Tt), [iY - (\ = 100,000, O 2 90,000]. 

We have : 


For ^ === 1, P(l) = To - 0*l(ro - Ti) -= 5,835,400 - 9060 = 

5,826,340. 

For I - 2, P(2) 5,835,400 - 17,990 5,817,410. 

For t = 3, P(3) — 5,835,400 — 26,860 = 5,808,540, and so on. 

So we get, by successive subtraction, the value of P(^), as 
follows : 


Year of Age 

(1) 

Number of 
Fc-malos 

(») 

i (k>l(2)x,V. 

(3) 

Values of t \ 
(0 

A" (?ar 

(r>) 

Values of P 

(CO 

0 - 

90,600 

9,060 

0 * 

2001 

5,835, 400r 

1 - 

89,300 

8,930 

1 1 

2002 

1 5,826,340 

2 

88,700 

8,870 

2 1 

2003 

1 5,817,410 

3 - 

88,400 

8,840 

3 1 

2004 

: 5,808,540 

4 _ 

88,200 

8,820 

4 1 

2005 

5,799,700 

5 — 

88,0(X) 

8,800 

5 1 

2006 

5,790,880 

6 - 

87,800 

8,780 

6 1 

2007 

6,782,080 

7 ~ 

87,600 

8,760 

7 

2008 

5,773,300 

8 - 

87,500 

8,750 

8 

2009 

5,764,540 

9 ~ 

87,400 

8,740 

' ^ 

2010 

5,755,790 

10 - 

87,300 

8,730 

10 ! 

2011 

5,747,050 

11 - 

87,200 

8,720 

11 ! 

2012 

5,738,320 

12 -- 

87,100 

8,710 

12 

2013 

5,729,600 

13 - 

87,000 

8,700 

13 

2014 

5,720,890 

14 - 

86,900 

8,690 

14 

2015 

5,712,190 

15 - 

86,700 

8,670 

15 

2016 

5,703,500 

16 - 

86,500 

8,650 

16 

2017 


17 

86,300 

8,630 


2018 
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100. Now if we consider the case when I <t <21, taking Tas 15 
as before, we have 

PU) = / CMt — u)du + [ Cji{t — u)du + ( — u)du, 

Jt-- A JO J I 

where B{u) = CiRq ~ (C^ — Cz)f{u) (para. 67). 

This gives 

P(t} = cj\x}dx+cj' l(x)dx + l (C\Ro-{C^-C\)fit-^})l{x)dz 

h h-i Jo 

= cj%)dx - Cl l‘l(x)(lx + C\ I l(x)dx + 

-0 •'0 Jt-l 

Czj l(x)dx — (Cj -- Cz) I f(t — x)l{x)du, 


when CjjKq = Cz, as is the case in Kuczynski’s problem. 

Hence 

P(t) = Cl § - ^11^* (To - T,) - (Cl - C,)F(t), 


where F(t) = j /(< - x)l(x}dx. When Ci = 100,000, N = 100,000, 
Cj = 90,000, we have F(t) = T# - 0-l(ro - T,) - O-lNF(t). 

But, /(a:) = <j>{x)dx, and we can write : 

rt-l ri-l 

VFit) = N f{t- x)l{x)dx = TJ(i) - T^<l>{t x)dx. 

Jo Jo 

This IS the same as NF(t) == — ^)(^o “ 

Jo 


When l=lb,t= 16, we may take this as (f>(lb}(TQ — Ti). 
When< = 17, wemay takeitas<^(15)(To— Tg) + ““ ^i)- 

When ^ = 18, we may take it as 

^(i5)(ro - T 3 ) + .^(i 6 )(ro - T,) + ^{n)(T, - t,). 

And so on. 

The values of (/> are given in para. 68, and : 

^( 15 )(To — Ti) = 0-00869 x 90,600 = 787 

^( 15 )( 3 ’o - F 2 ) + - Pi) = 0-00869 X 179,900 + 

0-00867 X 90,600 = 2,351 

^( 15 )(r„ - Ts) + m){Po - Tz) + ■A( 17 )( 7 ’o “ Pi) = 0-00869 X 
268,600 + 0-00867 X 179,900 + 0-01730 x 90,600 = 6 , 464 . 
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101. Proceeding with the computation of the values of P{t) we 
have : 


Tear of 
Age 

Number of 
Females 

Col. (2) X A 

Values 
off. 1 

Year 

r,- 0-1 X 

(n-n) 

0-lVN(f) 

Values of P(t) 

0) 

(2) 

(3) 

(4) 

(5) 

(6) ! 

(7) 

(8) 


86,700 

8,670 

15 

2016 i 

6,703,500 


5,703,500 

16-- 

86,600 

8,650 

16 

2017 

5,694,830 

79 

6,694,751 

17- 

86,300 

8,630 

17 

2018 

5,686,180- 

235 

6,685,945 


• 


18 

2019 

5,677,560 

546 

5,677,004 


The values in the final column are those given by Kuczynski 
{loc. cit., p. 82). 
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A Statistical Mare’s Nest? 

By Professor M. Greenwood, F.R.S. 

More years ago than I care to count, I was faintly interested to see, 
in Todhunter’s History of the Mathematical Theory of Probability 
(p. 37 ), a quotation from Gouraud who cited a passage from tlie Diyesf, 
which was tliought to imply that the Romans knew something about 
life tables. My interest, however, was not enough to lead me to look 
up the passage. Since- then, I have come upon references to Ulpian 
as the Roman in question, but still not been tempted to verify them. 

Recently, however, while utilizing some not too. welcome leisure 
in mild historical research, Ulpian \s name once more emerged and I 
decided to lay the ghost. Mr. Yule, having access to the necessary 
literature, aided and abetted me. The result is this note. 

In the first place what did Ulpian say ? The passage from the 
Digest is appended. Perhaps it needs a few words of explanation. 
By the Falcidian Law, a testator was not allowed to deprive his legal 
heir of more than three-quarters of the estate ; if he liad given legacies 
to a greater amount than three-quarters they must be scaled down 
fro rata. If instead of bequeathing real or personal pro])erty 
absolutely the testator willed an annuity or the use of any property 
for life or a term of years how were these usufructs to be valued ? 
The particular usufruct considered in the passage cited was an 
annuity on the life of a person of assigned age. 

We are told by the reporter that the usual practice of the Roman 
Courts (originally for the purpose of a 5 per cent, inheritance tax 
under an earlier act) was to value an annuity on any lih^ u]) to the age 
of 30 years at thirty years’ purchase and for any age from 30 to 60 
at the difference between the age and 60. Ulpian, we are told, sug- 
gested a modification, viz. thirty years’ purchase to age 20, then a 
series of deductions having the effect that at 60 the valuation was 
five years’ purchase. 

Such was Ulpian’s ])lan, and two fellows of our Society examined 
it in the middle of the last century. 

The first was F. Hendriks (a name held in honour by us for more 
reasons than one). In an article in the second volume of the 
Assurance Magazine^ Hendriks concludes that Ulpian took no 
account of interest and that his figures should be regarded as estimates 
of the Expectation of Life. He writes : — Ulpian’s estimate be- 
tokens no mean skill and discrimination in the subject, and seems 
to bear intrinsic evidence of some careful collection or observation 
of facts ” (?oc.. cit>, p. 224 ). In support of this commendation, 
Hendriks quoted the Expectations of Life obtained from a table 
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calculated by Price from the data of Stockholm at the middle of 
the eighteenth century, figures which, he thought, agreed reasonably 
with Ulpiaii’s estiinates. He chose the Stockholm table because, 
whatever may be said of the accuracy of the data, it was not based 
upon a knowledge' of deaths alone. 

I cannot say that the concordance is impressive. The expectations 
at birth are 14*35 y«ars for males and i8*io for females; 30*00 and 
30*89 at 10 ; 23*85 and 30*01 at 20. To take 30 every time does not 
seem very good agreement. But no doubt Hendriks was thinking 
rather of adult ages. 

Here are the comparisons from 25 to 60. 


Age 

Stockhohii Males 

Stockholm Females 

1 Ulpian 

25 

2140 

26-80 

28 

30 

1942 

23-98 

25 

35 

17-58 

21-62 

22 

40 

15-61 

19-25 

20 

45 1 

13-78 

17-17 

14 

50 

11-95 1 

15-12 

9 

55 

10-30 

12-89 

7 

GO 

8-69 

10-45 

5 


Five years later another fellow of the Society, W. B. Hodge, in 
the sixth volume of the Assurance Magazine, returned to the subject. 
His view wavS less complimentary to Ulpian. ‘‘ Notwithstanding, 
however, my high respect for his [Hendrik’s] judgment, I can hardly 
concur in his opinion that Ulpian’s estimates were based upon 
accurate ol)servations ” {loc. cif., p, 314 ), Hodge made the significant 
nmiark that an annual sum bequeathed to the State was valued at 
30 years’ ])urchase. This, I think, is the cue to lead us to the mare 
upon her nest. In H. J. Eoby’s edition of iJe IJsufructu Justiniani 
JJigestorum, Lib, YIl, Tit. I (Cambridge, 1886 ), kindly lent me by a 
colleague of Mr, Yule, the subject is discussed in some detail. Eoby 
remarks that, as the ol)ject was to j)rotect the interests of the legal 
heir, it would be natural to place the valuation high. He notes that 
the maximum value of any usufruct was 30 years’ purchase. If the 
usufructuary were a municipality, in which case the legal term 
of enjoyment was 100 years, the valuation was still 30 years’ purchase. 

Bo the choice of 30 years had nothing whatever to do with an 
estimate, true or false, of expectation of life ; it was simply the legal 
maximum valuation of any usufruct. Indeed, when one recollects 
that the mortality of little children was a commonplace of Latin 
poetry (the paper shortage alone prevents me from indicting a proof 
of this upon the reader; he may begin with ^neid vi, 426 et seq,) 
it is impossible to believe that even a Eoman lawyer could have 
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thought that an annuity on the life of an infant in arms would have 
been commercially as valuable as an annuity on the life of a child 
of 10. 

But although the object was to protect the interest of the heir-at- 
law, the practical Eornan would recoil from the absurdity of making 
no allowance at all for age. The reporter (Macer) says the usual 
practice was to stop at 6o. Apparently, no annuity bequeathed to a 
person older than 6o would have ranked for Falcidian purposes. 

Ulpian might well have thought this unfair, so he tried his hand 
at a system of reductions which would (1) agree pretty well with the 
usual practice at the earlier ages, (2) not leave zero at 6o. This, I 
suggest, is what he did do. He simply interpolated between 30 and 
5. We know the origin of the 30; why should we assume that the 
5 had a statistically more respectable parentage ? 

CORPUS lURIS CIVILIS. I. DIGESTA. XXXV. 2.68 

68. Aemilius Macer lihro secundo ad legem vicesimam hereditaiiuni 
Computationi in alimentis faciendae hanc formam esse Ulpianus 
scribit, ut a prima aetate usque ad anum vicesimum quantitas 
alimentorum triginta annorum computetur eiusque quantitatis 
Falcidia praestetur, ab annis vero viginti usque ad annum vicesimum 
quintum annorum viginti octo, ab annis viginti quinque usque ad 
anuos triginta annorum viginti quinque, ab annis triginta usque ad 
anhos triginta quinque annorum viginti duo, ab annis triginta 
quinque usque ad annos quadraginta annorum viginti. ab annis 
quadraginta usque ad annos quinquaginta tot annorum computatio 
fit, quot aetati eius ad annum sexagesimum deerit remisso nno 
anno : ab anno vero quinquagesimo usque ad annum quinquagesi- 
mum quintum annorum novern, ab annis quinquaginta quinque 
usque ad annum sexagesimum annorum septem, ab annis sexaginta, 
ouiuscumque aetatis sit, annorum quinque. eoque nos iure uti 
Ulpianus ait et circa computationem usus fructua faciendam. 
solitum est tamen a prima aetate usque ad annum trigesimum com- 
putationem annorum triginta fieri, ab annis vero triginta tot annorum 
computationem inire, quot ad annum sexagesimum deesse videntur, 
numquam ergo amplius quam triginta annorum computatio initur. 
sic denique et si rei publicae usus fructus legetur, sive simpliciter 
sive ad ludos, triginta annorum computatio fit. Si quis ex heredibus 
rem propriam esse contendat, deinde hereditariam esse convincatur, 
quidam putant eius quoque Falcidiam non posse retineri, quia nihil 
intersit, subtraxerit an hereditariam esse negaverit : quod Ulpianus 
recte improbat, * 
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Centenaky of the American Statistical Association 

On November 27tli, 1839, five men met at 15 Cornhill, Boston, Mass., 
,to establish the American Statistical Association, and in their 
Keport for 1841 -42 the Council of the Statistical Society of London 
expressed th^ir gratification “ that the constitution of this Society 
has served as a model for the new body. On November 27th, 1939, 
the American Association began the celebration of* its one-hundredth 
anniversary. Our Honorary Fellow, R. H. Coats, an ex-President of 
the Assoc'iatiori, was ])resent as delegate from the Dominion Bureau 
of Statistics and the Canadian Political Science Association. He 
writes : “In the afternoon of the 27 th we proceeded to the building 
whenhn tln^ first meeting of all was held and unveiled a bronze tablet 
pn its wall. It is a smallish shop with a tearoom or soiru' such place 
bverh(‘ad. Thence we visited the Boston Public Library, where an 
exhil)it of mementoes of the Association was on view. Later we saw 
the Statistical Departments of Boston University and Harvard. The 
wind-up w'as a dinner in the (‘vening at which, I should say, about 
100 were present, with Pearl in the chair. Wih'ox read a paper on the 
early days of the Association, chiefly about Lemuel Shattuck, the 
moving sjhrit, a curious but enterprising man. Then Dewey, who 
was Secretary of the Association fifty years ago, gave reminiscences 
under th(‘ title, ‘ The Half-way Point.’ It was all very interesting.” 

The celebration of tlie centenary was concluded at the Annual 
M(‘(‘ting of the Association in Philadelphia in December 1939. The 
two ])receding days and the morning of the 29th were filled with the 
usual Inisiness, but the afternoon and evening were given up to the 
“ (Vntenary (Vlebration Program.” The afternoon session, under 
the chairmanshi]) of E. Dana Durand, dealt with “ Trends in Statistics 
and the Opportunities of the American Statistical Association.” 
Dr. H. L. Dunn read a ])aper on “ Census -Past and Future,” and 
Dr. W. F. Ogburn one on “ Recent Statistical Trends,” after which 
Mr. J. S. Davis of Stanford University seems to have dealt prophetic- 
ally with “ The Next loo Years of the American Statistical Associa- 
tion.” At the Centenary Dinner in the evening, Raymond Pearl, 
the Pr(‘,sident-Elect, ]jresided and delivered his Presidential Address. 

It was a matter of great regret to the President and Council of the 
Royal Statistical Society that the state of world affairs made it impos- 
sible for any of them to attend the December meeting, but they con- 
veyed in writing their congratulations on the American Association’s 
worthy achievement during a hundred years of activity and their hopes 
that the future would be one of even greater usefulness. Mr. R. H. Coats 
was asked by the Council to attend as their representative and to give 
oral expression to their congratulations, and this he undertook to do. 
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1. — The Siaiislical Theory of Estimation. By R. A. Fisher. 
Calcutta University Readership Lectures, 1938. x 5|". 45 pp. 

This paper is a restatpnent of Prof. Fisher’s theory of estimation, 
but in the early part of it problems of specification and distribution 
are also discussed. The three most important methods of obtaining 
exact sampling distributions— the use of Euclidean hyperspace, the 
method of mathematical induction and the method of characteristic 
functions are concisely discussed and clearly illustrated. A new 
proof is given that the method of maxima likelihood leads in large 
samples to statistics with minimum variance and is very much 
clearer than the one originally given (Proc. Camh. Phil. Soc., 1925). 
The notion of frequency space is briefly discussed. The observed 
and expected values of the frequencies in a grouped sample may be 
represented by a point in n dimensional space. If the expected 
frequencies depend on a single parameter, their representative point 
will describe a curve as the values of the parameter change. This 
is the curve of expectation. Regions corresponding to samples all 
of which give the same value of any estimate of the parameter are 
equistatistical regions. The relation of these to the curve of ex- 
pectation is discussed. This section could be most profitably ex- 
panded. j 

2. — Methods of Statistical Analysis. By C. H. Goulden. New 
York : John Wiley. (London : Chapman and Hall.) 1939. 9" X 51". 
vii4-277pp. i^s. 6d. 

This book is intended for research workers in agriculture and 
biology who have already acquired some knowledge of the principles 
of statistics and desire further training in the application of these 
principles. Actually the book is self-contained, and could be 
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niastered by a student unacquainted with statistical methods. 
However, the argument proceeds fairly rapidly ; most of the space 
is devoted to moderately difficult examples, and the use of algebraic 
symbols and formulai is more frequent than is customary in intro- 
ductory text- books. 

The material covered includes practically all the methods which 
are now regard (‘d as standard equipment for the would-be statistician. 
Amongst the topics which are not usually found in elementary text- 
books may be mentioned the yf correction for continuity, a dis- 
cussion of the selection of “ error ” terms in tests of significance, 
the analysis of covariance with two independent variables (including 
the formula) for the standard errors of the adjusted treatment 
means) and the new methods of designing variety trials with a 
large number of varieties. The last subject has not previously 
appeartal in text-books. Curiously enough, this part of the book 
runs tlie risk of being out-of-date 'when a second edition is planned, 
for the most recent method of analysing these designs, so as to 
utilize the inter-block information, represents a considerable advance 
on the methods available when the book was written. 

Worked examples occupy a large part of the spac(\ These arc 
taken mainly from c(‘real chemistry or field ex])eriments. Here the 
author’s ability and shrewd insight as a practical statistician are 
apparent; the discussion of these examples forms an excellent 
model for the student in handling his own data. 

The exj)osition of the theory is lucid and accurate. Two mitior 
slips were noted. On p. 76, the usual test for the significance of the 
difFerence between two ind(‘pendent correlation coefficients is ap})lied 
where one variate is common to both correlation coefficients. On p. 
214, it is stat(‘d that the reduction in the sum of squares of ./q, due 
to its linear regression on X 2 and may be written 

W “(■'•2 - ^('*3 - 

A term in /q 2 ^^i 3 ^"^hould be included in the expression. 

The book may be confidently recommended to the public which 
the author has in mind. W. G. Cochran. 

3-~ EIcvient8 of Statislical Reasoning. By Alan E. Treloar. 
New York : John Wiley. (London : Chapman and Hall.) 1939. 
xi - 4 - 261 pp. i 9 .s‘. 6(1. net. 

The ol)ject of this book is to describe the elementary processes 
of statistical reasoning with as few arithmetical and mathematical 
entanglements as possible. “ Those who seek a compendium of 
statistical techniques, an array of formulas from which one or 
another may be culled to act as a mill for grinding fine flour from 
crude grain, merely by turning a handle, should not look further 
through tliese pages. What is written herein is intended for those 
who wish to reason carefully, not merely imitate.” • In carrying out 
this plan Professor Treloar has necessarily to introduce the usual 
statistical measures and to touch upon their mathematical proper- 
ties; but he endeavours throughout to elucidate the id(‘as which 
gave rise to them and the processes of reasoning underlying their 
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use rattier than to provide a detailed exposition and exemplification 
of their pro})erties. 

The book develops its subject on familiar lines. The first five 
chapters deal with frequency distributions, measures of location 
and dispersion and moments. There follow chapters on the normal 
curve, correlation and regression. Then comes a chapter on random 
sampling, and the book concludes with a treatment of the sampling 
problems of proportions, the correlation coefficient, and measures of 
frequency discordance. There are also chapters on probability 
(considered as a frequency) and vital statistics. Professor Treloar 
does not deal at any length with small samples, intending to 
complete his treatment of this subject in a further volume ; and he 
avoids the difficulties of inferential reasoning by relying mainly on 
what Jane Austei] might have called the method of Pictures and 
Plausibility. Not that this is a criticism of the treatment - the 
intuitive approach is probably the best for an introduction to the 
subject. 

There appear to be a few errors of statement. On p. 41 it is 
said that “ the consistency of means in random samples from the 
same supply [-- population] is found to be considerably greater than 
that of median or modal values.” If this means that the sampling 
variance of the mean is less than that of the median or the mode it 
is inaccurate, the mean of samples from a Cauchy universe, for 
example, being far inferior to the median as a measure of loc*.ation. 
On p. 61 the author applies the name maximum likelihood 
estimate ” to the estimate of the variance S{x — x^)(n — 1 ). This 
is not a maximum likelihood estimate for all forms of population 
and even for the normal form is not regarded as such by some 
writers when the mean and variance are to be estimated simul- 
taneously. Unbiased ” is a better descri|)tion ; and in this 
connection it is to be noted that on j). 138 Professor Trelofir says 
that the method of maximum likelihood is urged by K. A. Fisher 
for the purpose of forming unbiassed estimates. But these are 
minor blemishes on a very balanced and readable account of the 
first ])rinciples of statistical reasoning, and the book should ])rove a 
useful introduction not only to intended statisticians but to all 
whose work involves the making of inferences froni numerical 
material. M. G. K. 

4c - The Variate Difference Method. By Gerhard Tintner. 
Principia Press, Inc., Bloomington, Indiana. 1940. 9|" X 6 |". 

xiii +175 pp. $ 2 . 50 . (Cowles Commission for Research in Economics, 
Monograph No. 5.) 

The most general form of economic time series may be considered 
as the sum of four components of different type, the trend, the short- 
term variation (or cycle), the seasonal fluctuation and the random 
element. In practice the latter is often very substantial and may 
account for more than half the total variation. Professor Tintner’s 
book is concerned entirely with the study of this random element, the 
assessment of its importance in given cases and the reduction of 
random variation by smoothing formulae. His technique is based 



1940] 


Reviews of Statistical and Economic Books 


253 


on the use of the variate difference method as developed mainly by 
Professor Anderson. 

The fundamental assumption of the method is that the time series 
can be represented by a smooth curve on which are superimposed 
the random fluctuations. Successive differencing of the series then 
gradually increases the importance of the random element at the 
expense of the remaining part. It is not difficult to show that the 
variance of the A;th differences a random series with variance v is 



.variance of each series, and divide by j, the variance will tend, as 


k increases, to a constant whi(‘h is an estimate of the variam^^ of 
the random element in the original series, the contribution from the 
continuous part }>eing successively reduced in magnitude. By the 
us(' of standard errors or more refined tests of signifi(?ance it is possible 
to say at what stage in the diflerencing |>rocess the variaiu'es of 
successive? series of differences are sensibly equal, i.e. the contribution 
from the non-random element of the s(*ries is negligif)le. This gives 
an idea of the order of the parabola which represents the non random 
part of the original series, at all events locally. 

It is essential to the use of tin? method that there shall not exist 
in the original series a periodic component of very short interval, 
that is to say of a period about equal in length to the interval of tlu? 
diffenmciiig. Professor Tintner remarks that in his experience (and 
he is thinking mainly of price series) such components never occur. 
He concedes, however, that it is probably safer to eliminate seasonal 
movements before starting the difference analysis. 

The nu'thod sup])li(‘s a useful technique for estimating the extent 
of the random variation in a time series, but it do(‘S not, of course, 
offer a means of eliminating the random element at every point of 
the s(?ries. The contribution of the method to this problem lies in the 
nature of the smoothing formiihe which it indicates, namely, those 
due to W. F. Sheppard. Shej)])ard\s method is, in effect, the use of a 
system of moving av(?rages whose extent is at choice, a(;eording to 
the accuracy desired, and whose weiglits are determined l)y the degr(‘e 
of the j)arabola which is taken to represent the s(;ries locally (this 
being indicated by the variate difference method) and by tlie criterion- 
that the sum of squares of residuals about tlie smoothed series shall 
be a minimum. 

Professor Tin tiler’s book is a very thorough account of the use of 
the technique, illustrated by examples, and is supplemented by 
matlunnatical notes to explain the methods set out in the text. One 
of the principal obstacles to the practical use of the variate difference 
method is the amount qf arithmetical labour involved. Professor 
Tintner is very much alive to this trouble and has provided numerous 
tables to overcome it. In fact his book will be an invaluable jiractical 
aid in the study of random variation in time series by the variate 
difference method. 

Whether the method is quite as useful as some of its advocates 
seem to think is another matter. If we are merely interested in the 
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degree of random variation in a given series or in comparing the 
random variations of different series it is adequate. But it does not 

throw any light on trends or cyclical movements nor is any such 

claim made by Professor Tintner. On the contrary, there are grounds 
for believing that any process of smoothing may impair investigations 
into cyclical movements. It is known from the work of Professor 
Slutsky, for instance, that the taking of moving averages of a random 
series may generate a series exhibiting all the characteristics of what 
is usually called the trade cycle, and by applying a smoothing formula 
to a series containing a random element we are in danger of imposing 
spurious cycles on the data. For this reason one could have wished 
that Professor Tintner would have given better grounds for reliance 
on the Sheppard formulae than mathematical convenience or the 
property of reducing random variation, which, after all, belongs in 
some sense to all methods of fitting by least squares. All this, how- 
ever, is another and more difficult story. Within the limits he has 
set himself, Professor Tintner has produced a very useful book. 

M. G. K. 

5 . — A Study of Accident Proneness aniony Motor Drivers. By 
E. Farmer and E, G. Chambers. Report No. 84 of the Medical 
Research Council and the Industrial Health Research Board. H.M. 
Stationery Office. London, 1939. 9|" X 6 ". iii + 47 pp. qcZ. 

Studies of industrial accidents have shown that workers exposed 
to the same degree of risk are not equally liable to mishap, some 
individuals being more prone to accident than others. This prone- 
ness appears to be stable under quite widely varying circumstances, 
manifesting itself in different periods of exposure and in difTerent 
kinds of accident; and, what is obviously of great practical im- 
portance, it has been found possible in some cases to predict by 
psychological tests which workers will have the greatest number of 
accidents. The very interesting report by Mr. Farmer and Mr, 
Chambers extends the previous inquiries into a new field, the ])rone- 
ness to accident of motor drivers. Clearly the subject is of first 
importance, an unreliable driver being not only a danger to himself 
but a menace to everyone on the roads. 

The present study is based on investigations into the number of 
accidents sustained by omnibus drivers, supplemented by insurance 
records of accident claims by owner-drivers of private cars and records 
of drivers of heavy lorries. The omnibus drivers were in five groups, 
numbering from 67 to 398 men, two groups of London drivers, two 
groups of omnibus and trolleybus drivers from other towns, and one 
group of Army trainees. These men were given tests of various 
kinds. The records of the groups of owner-drivers, though con- 
siderably more numerous, were not so satisfactory for the purposes 
of the study, since ho tests could be applied to the individuals, 
there was no complete information about their previous experience, 
their mileages may have been different, and in any case insurance 
claims are not a very reliable guide to the number of accidents actually 
occurring. The data for the group of lorry drivers are also unsatis- 
faetory for some of these reasons. 
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Using the technique employed by Miss Newbold in her well-known 
study of industrial accidents, the authors show that there are 
significant differences in liability to accident among motor drivers. 
From a consideration of groups and sub-groups within which other 
factors such as exposure to risk, age, and standard of reporting 
accidents were approximately constant, it appears that such other 
factors cannot be called upon to explain the differences in liability, 
which must then l)e due to individual differences. In other words, 
accident proneness exists and is a function of the individual’s psychic 
and physical mechanism ; this, at least, was true in the cases in- 
vestigated where the mean accident rate was 3*6 or more and the 
period of exposure was 4 years or more. The evidence in cases below 
those limits was not conclusive. 

The authors proceed to discuss the stability of accident proneness 
by considering the correlations between the number of accidents 
sustained by individuals in successive years. They conclude that 
such stability exists. “ Drivers who sustain multiple accidents in 
the first year of observation have a higher mean accident rate in 
subsequent years than drivers who have no accidents in their first 
year.” The general conclusion about the existence of accident 
})roneness is reinforced by an examination of different types of 
accident, th(^re being positive correlations between one kind of 
accident and another. Taken by itself, it seems to me, this last 
analysis would not prove very much, for it is based on a subjective 
classification into five categories, “ Errors of judgment, over-runs, 
skids, blameless and miscellaneous,” and there appear quite as high 
correlations between the blameless class and the other four classes 
as among those four classes. In fact this part of the work seems to 
be the least satisfactory, the allocation of the true causes of an 
accident being exceedingly difficult if not impossible in the majority 
of cases. 

Certain of the groups of subjects had a wide age-range and 
sufficient numbers of accidents to make it possible to consider the 
relationsliip betw^een accidents and age. The general tendency is for 
afjcidents to decrease with age, an interesting feature being that there 
is a rise about the period of middle age followed by a fall. The 
authors suggest as an explanation the gradual and imperceptible 
failure of powers up to a certain point and then the sudden realization 
that old age is at hand ; but the data do not permit of any reliable 
conclusions. More convincing is the section of the report dealing 
with the effect of experience, from w^hich it appears that learners have 
more accidents than experienced drivers and that there is a diminish- 
ing return from experience in the reduction of numbers of accidents. 

The remainder of the report is concerned with the relation between 
accidents and the results of tests given to the drivers concerned. The 
psychological tests were of four kinds, asstheto-kinetic, linguistic 
intelligence, mechanical aptitude and perseveration {i.e. ability to 
adapt oneself at short notice to altered circumstances). The general 
conclusions w^ere that in only one out of four groups of London bus 
drivers (the group for which the largest experience was available) was 
there any significant relation between accidents and the eestheto- 
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kinetic tests, tkat relation being positive. The results of the per- 
severation and intelligence tests were not satisfactory, the subjects 
being obviously nervous — “ the general trend of their remarks is to 
the effect that they have left school a long time and cannot be ex- 
pected to do tests of this kind.’’ One sympathizes with the drivers, 
particularly when it is learned that a group of apprentices beat them 
soundly in the intelligence tests. Tlie linguistic gifts of a London 
bus driver are not at their best with pencil and papc'r, and the general 
conclusion (which, one cannot help but feel, might have been foreseen) 
is that the tests were unsatisfactory. 

It is impossible to deal with all the topics discussed in the report, 
but enough has been said to indicate its breadth of scope and general 
interest. Mention must, however, be made of the ap[)endices on the 
findings of the Massachusetts Highway Accident iSurv’^ey of 1934 and 
on the brake reaction time. On the average it seems to take about 
half a second to move one’s foot from the accelerator to the brake 
pedal under laboratory conditions, and tliere is some evidence that on 
the road the time is even longer. If a car is moving at 30 miles per 
hour a driver with a brake reaction time of half a s(‘Cond would have 
travelled 22 feet before bis foot reaclual the brake ])edal. 

The authors’ general conclusions are that the accident rate can 
be reduced by eliminating drivers wdth a strong degn‘e of aca'ident 
proneness. The question whether an individual has such a strong 
degree can be determined by examining his previous record and by 
psychological tests, preferably in conjunction. Tliere is still room 
for doubt whether the psychological approach is really satisfactory 
— some further research with better tests and uiuler more natural 
conditions seems indicated but the general conclusion will ])rol)ably 
be accepted. Its bearings on the training and selection of drivers 
need no emphasis. 

This report is admirably condensed, the authors laving content to 
give their data and indicate their conclusions without any trimmings 
whatever. This is all the more commendable in view of the (‘motional 
atmosphere created around road accidents by the peo|)l(‘ who still 
believe that it is more dangerous to be outside a house than inside 
it. Obviously the report is not the last word on the subject, and it 
does not pretend to be; but it is a valuable contribution which will 
be widely studied. M. G. K. 


6. — StaiisHcaJ Testing of Business 'Cycle Theories. I. A Method 
and its Afplicaiion to investment ActivUy. By J. Tinlxiigim. 
Geneva: League of Nations; London: Allen and Unwin. 1939. 
9V X 164 pp. 3 .y. 6 (i. IL Bminess Cycles in ilut United Stales 

of Amenc-a. 1919-1932. By J. Tiubergon. (ItMieva ; League of 
Nations ; London : Allen and Unwin. 1939. 9 ^" x 6|". 244 pj). 
5s- 

The first stage of the inquiry undertaken by the Financial and 
Economic Section of the League of Nations into the nature and causes 
of the trade cycle was concluded with the publication of Professor 
Nabcrler’s Prosferiltj and Depression (reviewed in Part TV of the 
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Journal for 1937) in which the author presented an analysis, criticism 
and synthesis of the princ*,ipal theories of the trade cycle. These two 
pamphlets by Professor Tinbergen of the Central Statistical Bureau of 
the Netherlands mark the beginning of the second stage of the inquiry, 
in which an attempt is being made “ to confront these various theories 
with the historical facts — to subject them, in so far as these facts can 
be quantitatively expressed, to statistical analysis.” 

The first of the pamphlets describes the statistical method to be 
employed-- the multiple correlation analysis — and illustrates its 
application with three exam})les relating to various aspects of the 
fluctuations in investment activity. After an all-too-brief introduc- 
tory cha|)ter, the author provides an excellent description in non- 
t(H*hnical language of the multiple correlation analysis which, as he 
points out, has been applied to the field of economic research only in 
recent years, des})ite its wide application in other spheres. The task, 
he says, is two-fold the verification of the expected relationship 
between two v^ariables and the uieasurement of the influences exerted 
by the various casual jdienomena. 

In the ensuing three chapters, the method is applied to the 
available data regarding investment activity generally in Germany, 
the United Kingdom, the United States and PVance in the pre-1914 
y(‘ars and in the United States and the United Kingdom in the post- 
1920 period ; to house building in Germany and Sweden before 1914, 
and in the United Kingdom, the United States and Sweden after the 
Great War, and, finally, to the net inv^estment in railway rolling 
sto(‘k in France, Germany, the United Kingdom and the United States 
in the years })r(‘ceding 1913. 

The second ])amphlet is devoted entirely to the 1919-32 period 
in the United States. The greater wealth of data has permitted a 
much closer study of the forces which determined the economic 
activity of America in those years. Moreover, Professor Tinbergen 
lias elaborated and refined his method, and answered some of the 
questions which the first ])ain])hlet left unanswered. The method of 
approach has l)een to seek by the multiple correlation analysis an 
‘‘ exfilanation ” of the fluctuations of those factors which the 
econotnist lias shown, by a joiori reasoning, to be of primary im- 
portance during the course of the trade cycle. In this way, forty 
equations are presented for the United States to “ explain ” the 
variations in industry and trade during the period under review. 
These forty equations are finally combined by the so-called ‘‘ elimina- 
tion process ” into one equation which purports to show the general 
nature of the trade cycle in the United States during this period. 

This brief description of the contents of these pamphlets can do 
but scant justice to the enormous labour of computation which must 
have been involved in the calculations of the regression coefficients 
alone, nor to the mathematical ingenuity employed to overcome the 
frequent difficulties. Nevertheless, admiration for Professor Tin- 
bergen's pioneer work in this almost untouched field of study should 
not obscure the fact that both the methodology and the application 
of the conclusions of the analysis raise a number of difficult and 
controversial issues, some of wdiich are mentioned below. It should 
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not be implied that the author is unaware of these difficulties ; on the 
contrary, he mentions most of them specifically, only to sweep them 
aside in his enthusiasm for his task. 

First, under methodology a number of questions maybe asked. 
To what extent can the multiple correlation analysis be logically 
applied to this new field ? Some of the important factors affecting 
trade cycle activity are incapable of measurement ; for example, the 
psychological reactions of entrepreneurs and the action of Govern- 
ments; the magnitudes of many of the measurable factors are 
admittedly direct and, frequently, indirect approximations, especially 
the measurements of those broad magnitudes which are so imj)ortaiit 
to business cycle research (investment, saving, inventories, for 
example) and the theories presented by the economist are usually 
incomplete and concerned mainly with stressing one particular aspect 
of the trade cycle rather than with a f)alanced and cohate picture of 
the cycle as a whole. Next, can the method do more than show the 
plausibility or otherwise of any particular theory when confronted 
with such facts as are known ? The causal chains are notably com])lex 
in economic affairs — to distinguish cause and efTe(*t after the cumula- 
tive process of expansion or contraction has commenced is virtually 
impossible, the trade cycle being an essentially organic structure. 
Accordingly, how far can it be said that the major variables are 
statistically independent ? although Professor Tinb(‘rgen holds that 
“ multi-collinearity ” does not necessarily invalidate his results. It 
is not only that there may well be close correlation between the 
explanatory variables, but a priori reasoning would tend to suggest 
that the “unexplained” variables arc correlated with the “ ex- 
plained ” factors, owing partly to this essentially organic structure 
of the cycle. Further, how far does the necessary simplification of 
certain relationships affect the r(\sults ? On p. 73 of Part II, for 
example, one reads with surprise that it is a8sunK‘d that, as far as 
individuals are concerned, the holding of money is independent of the 
holding of bonds or shares. More important still, the assumption 
that the coefficients are constant, or at best, slowly changing during 
the course of the cycle overlooks those discontinuous structural changes 
which are characteristic and possibly the origin of so-called cyclical 
movements. This assumption of linear functions may well be a 
most dangerous one unless its limitations are constantly borne in 
mind during the analysis. The use of rectilinear trends for the 
post-war period is another example of the danger of over-simplifica- 
tion; the trends thus calculated for the United States during 1919- 
32 and for the United Kingdom during 1920-36, give a most 
misleading comparative picture. 

The application of the results of the analysis is even more contro- 
versial. Ignoring the questions of method, can the results of the 
inquiry relating to a given period and a given country be applied 
to another country and another period ? In other words, can the 
analysis be anything more than purely historical ? As an historical 
analysis of the working of a particular factor through time or at a 
particular point of time, Professor Tinbergen’s study of the United 
States has much to commend it. In support of this view, it may be 
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})ointe(l out that the extension of the analysis to 1938 might well 
hav^c resulted in definitely dHrerent comdusions since the Great 
Depression undoubtedly })rought large structural changes in the 
American economy. It would be interesting to see the author’s 
explanation of the collapse of capital goods production in August 
1938 in terms of his analysis. Profesvsor Tinbergen, however, rejects 
tlie historical ’as])(H‘-t of his study, and is much more concerned with 
the j)icture of the cycle as a whole and with the conclusions which 
can be drawn as to economic policy. The cha[)ters in which he 
proce(‘ds to construction of a final equation are undoubtedly tlie most 
interesting in the book - ])articularly the analysis of the ellects of 
a stock exchang(', l)oom and of hoarding. Yet these same chapters 
are more in the nature of essays in pure theory than in statistical 
testing. 

In conclusion, it may be useful to summarize the author’s con- 
clusions concerning the validity of certain theories of the trade cycle 
in file light of this study. Monetary factors are found to have had 
l)ut limit(‘d elfect during the |)eriod uiuh'r review, the lluctuations 
in intert\st rates b(‘ing sniall (although it will be recalled that the 
rnomdary policy of the American authorities in these years aimed 
s])ecilica:lly at a “ mmtralizing ” infiuence). In particular, profits 
a])pear to liave been a far more important factor influencing capital 
goods production than the long-term interest rates, but this obscures 
th(‘ fact that it is not so much the absolute height of the rate of interest 
as the diirerence })('tween the relevant interest rates and the profit 
rat(‘ which is a leading determining factor. Next, profits are shown 
to l)e a highly im])ortant infiuence upon investment activity. In 
vi(‘w of tlie ndative stability of consumer goods output and profits, 
tile high degree of correlation between fluctuations in total ])rofits 
and in capital goods activity is, of course, not surprising. Thirdly, 
changes in prodint-ion costs seem to have been less significaint than is 
geiK'rally thought, a fact must be attributed in part to the high 
wag(‘S philoso])hy of the “ New Era ” years. 

It is intended to follow up these pamphlets with similar analyses 
of the post-war experienc(‘. of other countries, and it may well lie that 
the true worth of Professor Tinbergen’s pioiu'cr work will be rightly 
ass(‘ssed only on the conclusion of his task. In view of the wide 
divergeiudes in the economic experience of such countries as the 
United Kingdom, France, Germany and Japan i’n the two decades 
after the four years’ war, the author’s method will bo subjecjted to 
the most rigorous of tests. J. E. W. 

7. — L'Econonde. politique conteniporaine. Paris : Ijibrairie 

generale de Droit et de Jurisprudence. 1939. 9" X 6". 

I. La Methode de VEconomie politique. By Bertrand Nogaro. 
vi 4“ 275 pp. 50 fr. 

IV, U I fUervention de VEtal en Matiere economique. By Henry 

Laufenburger. 371 p]). 70 fr. 

V. Production agricole et Economie rurale. By Andre Garrigou- 
Lagraiige. 211 pp. 40 fr. 
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XVII. V^conomic coHectiviste. By Kobert Mosse. 210 pp. 
40 fr. 

XIX. Inilialion a I'Analyse stalisiique. By Leo Duge de 
Beriionville. 232 pp. 50 fr. 

Twenty-three volumes in all have been promised us, but only 
the above five have so far appeared. The introductory volume is 
the work of the general editor, Professor Bertrand Nogaro, and in 
spite of what to some may seem a rather forbidding title, it provides 
the brightest reading of the five. The author does not hesitate to 
speak his mind about mathematical economists in general and 
Walras in particular; about econometricians who jump to conclu- 
sions, who know little or nothing of their basic data, or who cannot 
recognize a crisis even when it comes; and about hyper-theoretical 
economists whom he refrains from naming possibly from loyalty 
to the Entente Cordiah'. And most of what he says is well worth 
reading and pondering over. But there are criticisms to make. 
In an introductory volume brilliance is not an unmixed advantage, 
particularly if it involves over-emphasis or suppression. And one 
does feel that the young or hasty reader may think Professor 
Nogaro is preaching a holy war against all methods other than his 
own favourite, the so-called method of observation, whereas it all 
boils down to little more than a question of emphasis. Even the 
printer has been dragged in as an ally in the campaign of emj)ha8is ; 
some pages are so italicized as to give the effect of a school-girl’s 
letter, and the author even goes so far as to italicize, without ad- 
mitting responsibility, parts of well-known passages he quotes 
from other authors’ works. But these things do not seriously 
detract from what is undoubtedly a useful addition to methodological 
literature. 

In V Intemmtion de VEtat cn Matiere economique,^ Professor 
Laufenburger has been given the most difficult subject of the five. 
Here scissors and paste offered little help. How should such a 
subject have been tackled and what should have been the main 
lines of attack? On this there may be differences of opinion, but 
as one reads the book, one feels the tiuthor has never quite settled — 
or for some reason has had to change — his plan of attack. This- 
feeling is strengthened when one examines the architecture of the 
Table of Contents, with its unusual list of Parlies, Titres, Sections 
and Chapitres. But if the author has not given us a completely 
satisfying and definitive work on State economic intervention, he 
has at least broken fresh ground and given much new and interesting 
material. And statisticians will give him higher marks than some 
of his colleagues for his statistics, which are helpful and up to date. 

In Production agricole et Economie ruraJe stress is laid on the rural 
exodus which has taken place in many countries in recent years. 
The author studies the position in France, where the proportion 
of the occupied population engaged in agriculture fell from 45*7 
per cent, in 1901 to 35*3 per cent, in 1931, and compares the case 
of Great Britain where, he says, the proportion fell from about 12 
per cent, in 1881 to 7 per cent, in 1921. The British figures are 
obviously neither comparable nor up to date, and although this is 
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in itself a small point, it is indicative of a general statistical weakness, 
and one often wishes the author could have supplied figures less out 
of date and more in keeping with the title of the vseries. Yet the 
book lias many excellent features. It is likely to make a greater 
apjieal to English readers than any of the other volumes, not liecause 
of the relative scarcity of works on agricultural economics, but 
because it is very largely a study of French agriculture as seen by a 
Frenchman. To English eyes the picture drawn may not always 
seem complete or entirely convincing, as, for example, in the listed 
disadvantages of peasant proprietorship, the advantages of the 
fennage system, or the reasons why agriculture will never attract 
company promoters, but it is always interesting. 

IJ Ecmiomie collccliviste covers theory and |)ractice, and is based 
mainly on the Russian experiment. On the practical side, M. 
Mosse lays stress on the importance of the Plan, and in describing 
how this is actually carried out he lays liare some of the weaknesses 
of Soviet accountancy. On the theoretical side there is little new, 
but he successfully demonstrates his main thesis that wliile collectivist 
theory and practice have radically changed in recent times, the 
])roblems of collectivism are fundamentally those of capitalism, 
and have to be solved mainly in a very similar way. Throughout 
the work one finds traces of the influence, sometimes the undue 
influence, of English writers. But on the whole the book provides a 
reliable introduction to the subject. 

Ijast of all we come to Initiation a V Analyse statistiqtie, the author 
of whicti may be congratulated at least on his courage in tackling 
an impossil)le task. The task he set himself was to explain to those 
knowing no statistics and little mathematics the technique of modern 
statistical analysis, right from the elementary ideas of statistical 
units and series, averages, dispersion, index-numbers, and graphical 
representation, up to correlation, partial and multiple, linear and 
non-linear, concluding with an exposition of statistical induction, 
probability, the binomial and normal distributions, and many other 
matters. And he sets out to do all this in a little more than two 
hundred small pages. In their headlong journey to statisti(;al 
knowledge, readers will find the safest part near the beginning, and 
ill particular in the chapter on Averages. About this the most 
captious critic will find little to complain, apart from the absence of 
any mention of the Mode, a rather questionable graphical representa- 
tion of the Median, and a verbal explanation where the author slips 
up. He declares that “ lorsque la serie comprend un nombre pair 
de termes (n — 2k), toute valeur comprise entre le (k — et le 
(k + j)^me terme repond a la definition de la mediane, qui n’est plus 
alors determinee.” And he similarly trips up again on the next 
page, thus emphasizing one of the most obvious risks of symbolic 
explanation. Yet, in spite of these and other small points, one lays 
down the book with an impression not so much of the impossibility 
of the task attempted as of the measure of success actually achieved, 

C. 0. G. 
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3. — Profits, Interest and Investment and other Essays on the 
Theory of industrial Fluctuations. By F. A. von Hayek. London : 
Eoutledge. 1939. X 4J", viii + 266 pp. 6s. 

This stimulating collection of essays includes several that have 
been printed before — “ Note on the Development of the Doctrine of 
‘ Forced Saving ’ ” (Quarterly Journal of Economics, Vol. XLYII, 123), 
“ Saving ” (Encyclopaedia of the Social Sciences, 1933), and “ The 
Maintenance of Capital ” (Economica, 1933). Two others appear 
in English for the first time — “ Price Expectations, Monetary 
Disturbances and Malin vestments,” published in 1935 in German 
and French, and “ The Present State and Immediate Prospects of 
the Study of Industrial Fluctuations” contributed in ]9tT5 to a 
volume in honour of Professor Sf)iethoff. The Well-known essay on 
“ The Paradox of Saving ” has also been reprinted as an appendix. 

Professor Hayek o]>ens this volume with an essay giving his 
latest views on ''Profits, Interest, and Investment,” in whidi he 
tries to prove that a large increase in the demand for consumption 
goods leads to a fall rather than to a rise in the demand for in vestment 
goods. 

When prices and profits in the consumi>tion goods industries 
rise, he says, real wages in terms of j)roducts fall and the entre- 
preneurs will substitute more labour for previous capital equipinent, 
thus causing gradually a setback in the investment industries which 
may develop into a general depression as em])loyment falls off in 
the ecpiipment industries. That eiTect of substituting labour for 
capital which constitutes the master-key to the whole theory, he 
calls " the Ricardo Effect,” forgetting that Ricardo was s|)caking 
of a rise in the cost of labour as compared with the cost of ca])ital, 
while in this essay the relative prices of factors do vot change : 
hence there can be no inducement to substitute one for th(i other. 
While therefore Ricardo's contention is perfectly correct, Proft'ssor 
Hayek’s theorem is open to doubt, and one cannot se(‘ wdiy'he had 
chosen to call it the '' Ricardo Effect.” The use of the term “ real 
wages” is somewhat misleading; what Professor Hayek really 
means, is wages in terms of their own products. But the fact 
remains that changes in the price of products h^ave tlie relations of 
“ real ” wages and “ real ” capital (in the same sense) uiudianged. 

The alternative presentation of tlie " Ricardo Effect ” given 
in the essay is in the form of an arithmetical example, where we 
are asked to accept an equilibrium in which more up-to-date methods 
of production (using a large proportion of machinery, with whicli 
labour is invested for a short time), yield the same rate of profit 
per year as thti more primitive methods in which the turnover of 
goods " in one and the same technical process ” is slower. 

(An incidental mistake has crept in the table on page 9, wdiere 
in line 3 it should be 2| instead of ^.) The complicated relation 
between the velocity of turnover of goods and the degree of capitali- 
zation (or roundaboutness) of the whole production is not clear. 

The increase in the rate of output (turnover) of consumption 
goods can be achieved only through lengthening (increasing) the 
roundaboutness of the structure of production by the construction 
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of more complicated machines, able to turn out goods faster. 
Would the author say that when we replace the old and slow press 
of Mainz, in which Gutenberg printed his first Psalter, by a modern 
printing machine, we have introduced less capitalistic methods of 
production because it takes less time to print in the new way than 
in the old ? 

But does Professor Hayek’s theory, that a rise in the prices and 
profits in the consumers’ goods industries leads to a depression in 
the investment goods industries, really fall to ground if we reject his 
“ Ricardo Effect ” ? It is enough to assume a reversil)le type of 
ex])ectations on the part of entrepreneurs in the consumption 
industries, where the rise in the demand for consumption goods is 
thought to be only temporary. The industrialists will then refrain 
from ordering more equipment and will only put more labour to 
co-operate with the existing equipment. A labour intensification 
of tile whole productive system follows. 

But the most likely way in wliich a rise in the prices of con- 
sumption goods will express itself is through a rise in the ])rices of 
raw materials wdiicli are common to all stages of the productiv(? 
])rocess. Raw materials can be made to fulfil here the same function 
wfiiich in Prices and Production was assigned to labour. Tin; rise 
in their price will (;ause a rise in the prici^s of capital goods, and this 
wdll lead to the real Ricardian substitution of labour for cajiital. 
If that substitution effect is strong enough to more than counter- 
balance the stimulating effect of an increase in the volume of output 
of consumption goods, it may ultimately lead to a depression. And 
here we ])lunge again in the sound part of Neo-Hayekian theory. 

There is a third way of saving the theory without the need of 
accepting the “ Ricardo Effect,” and this is by assuming that higher 
profits in the consumption-goods industries lead to higher interest 
rates which will act as a damper on investment activity, with the 
result, that a too high consumption brings about a decrease in 
investments. A. M. N. 

9. The Econo ones of Building. By Herbert W. Robinson. 
London : R. S. King. 1939. 8|" x 5f”. xii -J~ 162 pp. io6‘. 6d. 

This monograph on the economics of building is a condensation^ 
of the author’s thesis for the degree of Ph.I). (London), written 
in 1935-37 wdiile he held a Leverhulme Research Studentship at 
the London School of Economics, and is the first book in English 
to be devoted entirely to the economic aspects of building. The 
original thesis was a more detailed study and is available to readers 
in the University of London Library, but the present volume con- 
tains important additional sections worked out in the years 1937-39 
at Oxford. The author is to be congratulated on this, his first 
published work of length. 

The first chapter contains a sumniary of the main economk* 
features and recent economic, history of the Building Industry, 
which, with Works of Construction, accounted for betw^een 8 and 
XI per cent, of the total occupied male population of England and 
Wales in the period 1881-1931. 
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In Chapter II a stationary state is assumed, where the industry, 
would be concerned only with repair and replacement activity. 
The functional relation of length of life of a house with initial cost 
and repair work is then examined and also the relationship between 
rents, length of life, rate of interest, and capital and maintenance 
costs. The assumptions necessary to ensure a stationary state 
with respect to commercial building are also stated, and the chapter 
concludes with a mathematical note on the length of life of buildings 
and the rate of interest, in which a novel use of indifference curves 
simplifies the results of substituting greater initial capital cost for a 
larger annual repair bill. 

In Chapter III the simplifying assumptions are relaxed, and the 
effect of demographic factors is analysed. The powerful influence 
on building activity of a small but rapid change in the number of 
families and the importance of spatial migration are clearly shown. 
“ Building Need ’’ is defined (following C. F. Boos),* on the assump- 
tion that the ideal is one family per dwelling. In the following two 
chapters the conditions of demand and supply for house-ownership, 
house-occupation, and for building activity are discussed in detail. 

Chapters VI-VII will be those of most interest to statisticians. 
The available data for the statistical testing of the theory and 
the limitations of this data are reviewed. The periods covered are 
1801-1913 and 1924-39. Actual building (minus replacements) is 
compared with building need for the first period, and after the 
trends have been eliminated both curves show the long cycles of 
about forty years associated with residential building and that 
“ building need,” although it ignores shifting population, is a 
dominant factor in the determination of the number of houses 
built in each decade. The estimates of the future population of 
England and Wales by Dr, Enid Charles f are then examined, and 
it is estimated that building need will have sunk to a minus quantity 
by 1960 when, if slum clearances, etc., are ignored, there will be 
67,000 more houses than families to fill them. The statistics for the 
second period support the view that unless there are very great 
internal migrations, demolition schemes or (as the building industry 
may hope) serious errors in estimates of future population, there 
will soon be a marked drop in the scale of residential building and a 
serious reduction in the size of the building industry. 

The analysis of economic factors in Chapter VIII is of interest to 
those interested in econometrics. By judiciously combining the 
series examined the number of variables for residential building is 
reduced to three and to four for commercial building. Regression 
equations are formed and tested by confluence analysis and the yf‘ 
test, and it is concluded that “ residential building activity depends 
on the investment factor (rents divided by unit cost and interest) 
alone ” (page 141). For commercial building the conclusion is 
that as long as business activity pursues its trend, cost of building 
and the rate of interest entirely determine (without any lag) the 
tempo of building plans. But. if business activity rises above its 

* C. F. Roos, Dynamic Ecofiomica, 1934. ^ 

■f Special Memo No. 40 of the L. and C. Econ. Service. 
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trend there is a proposed amount of building in excess of that to be 
expected from the level of building costs and the rate of interest ” 
(pp. 150-1). 

The concluding chapter summarizes the main results and mentions 
again possible future tendencies which may alter the forecast. As 
residential building is the most important branch of the industry, 
the author concludes that “ failing some unforeseen stimulus, the 
industry must be prepared for a period of declining activity.” 

Although modern economic analysis and statistical methods are 
employed, all theories and conclusions are made easily compre- 
hensible to the layman. The scheme of analysis is lucid, and 
charts and diagrams are clearly set out and explained in simple 
terms for the non-techni(;al reader. Persotis in the building industry 
will find helpful explanations of the factors vital to business policy 
in building. Readers interested only in economic analysis and 
statistical technique will find much to interest them. The author 
is to be thanked for making his conclusions available to the public 
in so digestible a form. 

Vested interests in the building industry may receive a shock 
as to the possible long-term prospects in the absence of government 
intervention,, but a view of housing conditions in our cities and the 
presence of aerial warfare may give cause to believe that when 
peace returns there will be sufficient work for the industry to permit 
a gradual transition to a lower level of activity. A case for cen- 
tralized planning could hardly be more clearly made. 

H. W. G. G. 

10 . — Prices and Wages in Englafid from the Twelfth to the Nine- 
teenth Century. Vol. I. Price Tables : Mercantile Era. By Sir 
William Beveridge and others. London ; Longmans. 1937. 
9|" X 6". lx + 756 pp, 31, y. 6d. 

This volume defies analysis and criticism. It is a mine of raw 
material. Six hundred and eighty pages are occupied with collec- 
tions of prices of sundry commodities extracted from the records of 
Winchester, Eton, Westminster, and Charterhouse, among schools, 
St. Bartholomew's, Greenwich, and (dielsea, among hospitals, 
Westminster Abbey, Lord Steward’s Dejiartment, Lord Chamberlain’s 
Department, Office of Works, Navy Victualling, and Naval Stores. 
Sixty-two more pages discuss the digesting of that material into 
annual price relatives. Then follow a list of sources and an index of 
commodities. The whole is introduced by a “ General Introduc- 
tion ” and a “ Reader’s Guide ” in which the nature of the material 
and the mode of its handling are set forth. Doubtless this huge 
volume and its successors will be found invaluable by students of 
economic history. H. W. M. 
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STATISTICAL NOTES 
(1) British Official Statisti{\s 

On p. 268 we give a table summarizing the oversea trade of the 
United Kingdom for the twelve months ended April 1939 and 
1940. The table relates only to trade in merchandise, no particulars 
having been published since the outbreak of war relating to bullion 
and specie or to shipping. The progress of our trade during tlie 
war may be seen from the following table : — 


Months 

Imports 

Ex])orls 

ll(’-('xports 

Excess of 
imports 
over exiwrts 


; £ mill. 

£ mill. 

£ mill. 1 

£mill. 

September-Octobcr 

1 111*8 

47*7 

4*4 

59*7 

November-December 

i 17()*(> 

77*5 

5*2 

87*9 

January-February 

200*6 

78*5 

61 

116*0 

March-April ... 

218*5 

89*7 

8*0 

120*8 


After the marked disturbance of our trade as a result of the 
onset of war conditions and the recovery in November and December 
to more or less normal figures, except as regards re-exports, there 
has been a continuous expansion, but whereas the main increase 
in imports took place between November-December and January- 
February, there was relatively little increase in exports during 
this period, with the result that the adverse balance of trade rose 
by about £14 million a month. Subsequently the increase in im- 
ports slowed up and there was a marked rise in exports of United 
Kingdom goods, as a result of the export drive started in January. 
The adverse balance showed a further small increase. 

The rise in exports, as in imports, is in part attributable to 
higher prices. While no precise measure of the change is prac- 
ticable in view of the absence of the usual quantitative particulars, 
an assessment can be made of the position as regards exports. 
The President of the Board of Trade stated in the House of Commons 
on May 30 th that the volume of exports in March and April was 
only 2 per cent, lower than in the same period of last year. The 
value of such exports rose from £76*8 million to £89*7 million, or 
by 17 per cent. Accordingly average valuers of exports must have 
risen by nearly 20 per cent., which is more than sufficient to offset 
the depreciation of the pound in relation to the dollar. Average 
values of United Kingdom exports have therefore risen in terms 
of gold,, and while this rise might be due to the changing make-up 
of exports following the declared policy of endeavouring to export 
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a greater proportion of more highly finished goods, there has un- 
douhtedly been a far greater rise than this in prices of textiles, as 
is evidenced by the published wholesale prices index number. The 
index numbers for both the cotton and the wool group show in- 
creases in April of over 6o per cent, in comparison with April 1939 , 
and though these groups include the imported raw material as 
w(‘ll as the manufactures which are exported, the rise for the latter 
was probably of the order of 50 per cent. While this may be the 
rise in prices, it will not yet be fully reflected in the average values 
of exports owing to the time lag. 

The value of exports during April, amounting to £48-3 million, 
was the highest monthly total since July 1930 . Especially high 
totals were recorded for cutlery, hardware, etc., electrical goods 
ajid apparatus, and chemicals, drugs, etc., these being in each 
(‘ase the highest for 20 years. Textiles continued to show a sub- 
stantiaJ improvement, assisted l)y price im^reases, and exports 
during April were the highest in value for ten years for woolhm 
and other t(‘xtiles apart from cotton goods, ex|)orts of which ex- 
ceeded those in any month since October 1937 . Machinery, vehicles 
and manufactured oils w('re the only groups of manufactured 
articles exports of which showed a substantial decline in value in 
the first four months of this year compared with last ; miscellaneous 
food, raw wool, etc., and non-ferrous ores and scrap also declined 
by over £500,000. The value of the coal exported rose by £im 
million (10 per cent.) and, among the groups not mentioned above, 
there was a marked rise of £3*5 million for the beverages group, the 
United States b(\ing a principal market. Total exports of United 
Kingdom goods during the four months wxre £168*2 million, being 
9 p('r cent, more than a year earlier. 

Imports rose in value over the same period from £288*3 niillioii 
to £417*5 million, the rise of 45 per cent, being lU) doubt due to a 
considerable extent to the increased cost of freight and the add!-" 
tional cost of war-risk insurance. Part is attributable to the de- 
preciation in sterling, but, as we obtained two-fifths of our imports 
from British countries before the war and are probably obtaining 
a larger proportion now and as the depreciation will not apply to 
im})orts from the franc area, this is not a very large factor. Sub- 
stantial increases in prices in the exporting countries are shown in 
the most recent League of Nations Bulletiii of Statistics for grain, 
textiles, rubber and linseed, but increases for metals are in general 
small, and for some products, e.g, lard, prices are lower than they 
were a year ago. In connection with these price increases it is 
perhaps significant that imports of cotton, wool, and grain and 
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flour were all over £io million larger this year than last, the only 
other group showing an increase of this magnitude being manu- 
factured oils. For miscellaneous food the increase was nearly £io 
million, and for meat, dairy produce and oil seeds, nuts, etc., about 
£7 million. There was a rise of roughly £5 million for iron and 
steel, non-ferrous metals, and both miscellaneous textile materials 
and miscellaneous textile manufactures, the latter including jute 
sacks and bags for military purposes. Increases were recorded for 
all the groups of raw materials. In the other classes, the largest 
decline was £3-3 million (60 per cent.) for tobacco ; the otrect of 
import restrictions is shown by much reduced imports of apparel, 
footwear and textiles (other than the miscellaneous group), pottery, 
glass, etc., and npscellaneous manufactures. 

Re-exports declined from £i8*8 million to £14*1 million, as a 
result mainly of falls of over £i million for wool, hides and skins, 


Movements and Classes 


Twelve Months 
ended 

Twelve Mf)nths 
ended 

Increase (4-) 
or 



April, 1939 

April, 1910 

Decrease < — ) 

Imports, c.i.f. — 


£’000 

£’000 

£’000 

Food, drink and tobacco 

422,607 

437,864 

( + ) 15,257 

Raw materials and'| 



articles mainly un- 
manufactured ... J 


231,949 

298,133 

( + ) 66,184 

Articles wholly or] 





mainly manu Pic- 
tured ... ... J 


226,427 

272,330 

(-h) 45,903 

Other articles 


8,244 

6,847 

(-) 1,397 

Total Imports ... 


889,227 

1,015,174 

( + )1 25,947 

Expox*ts, f.o.b. — 





United Kingdom Froduce 




and Manufactures — 





Food, drink and tobacco 

36,121 

38,070 

( + ) 1.949 

Raw materials andl 

1 

articles mainly un- 
manufactured J 

[ 

56,480 

54,102 

(~) 2,378 

Articles wholly orl 

1 




mainly manufac- 
tured ... ... ^ 


360,981 

350,415 

(-) 10,566 

Other articles 

Imported Merchandise — 


13,288 

10,187 

(-) 3,101 

Food, drink and tobacco 

12,278 

11,042 

(-) 1,236 

Raw materials and'i 

1 


articles mainly un- 
manufactured ... ^ 


30,270 

21,313 

(-) 8,957 

Articles wholly 

1 




mainly manufac- 
tured ... ... ^ 


16,273 

8,363 

(-) 7,920 

Other articles 


749 

602 

(-) 247 

Total Exports ... 


626,440 

493,984 

(-) 32,456 
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and non-ferrous metals. There was, however, a reduction in the 
value of re-exports over a wide field. iVinong the relatively few 
increases those for beverages and cocoa preparations (£786,000), 
manufactured oils (£219,000) and miscellaneous food (£177,000) 
may be mentioned. 


By the end of 1939 the general level of wholesale prices, as 
measured by the Board of Trade index-number, had advanced about 
23 per cent, since the commencement of the war, and roughly the 
same percentage since December 1938 . During the first four 
months of 1940 wholesale prices continued to advance, and in April 
the index-number stood at 132*7 (1930 ™ 100 ), as compared with 
12 2*3 in December 1939 and 97*2 in April 1939 — an advance of 8*5 
per cent, since December 1940 and 36*5 per cent, since April 1939 . 
The general advance in prices since August 1939 is rather more than 
35 per cent., prices of food having risen 41*2 per cent, and those of 
industrial materials and manufactures 32*3 per cent. As was stated 
in Part I of the Journal, maximum prices have been fixed by the 
Government for some of the [)rincipal articles of food. The Govern- 
ment has also taken over control of many of the important industrial 
materials, stabilizing prices, regulating consumption by licence and 
in some cases purchasing stocks and future supplies. It is not 
considered, however, that the general validity of the index-number 
has as yet been affected to any serious extent. The groups of cereals 
has shown the greatest increase in ])rice since the commencement 
of the war, advancing between August 1939 and April 1940 as much 
as 63*5 per cent. Advances nearly as considerable have been 
shown by textiles, cotton rising 55*7 per cent., wool 58*8 per cent, 
and other textiles 49*1 per cent. The advances in coal, iron and 
steel and other metals have not been nearly so important. These 
materials are, however, under considerable control, and the prices’ 
of iron and steel, which have advanced only about 19 per cent, since 
the war started, have been on a fairly high level during the last three 
years, and are as much as 68 per cent, in advance of the low prices 
at the middle of 1932 , The price of tobacco during April was, of 
course, the result of the increased duty of 4<?. per lb., and the prices of 
practically all paper-making materials advanced very considerably 
during the same month. During the first four months there have 
been a number of seasonal changes (both advances and reductions) 
in the prices of articles of food. 

The Board of Trade index-numbers for the last five months and 
for August 1939 , the month immediately preceding the war, are 
given on p. 270 . 
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(Average for the year 1930 ”100) 


Date 

Total 

Food 

Total 
. not 
Food 

All 

Articles 

Basic * 
Materia Is 

Inter- 

mediate 

Broduets 

Manu- 

factured 

Artiidos 

Building 

Materials 

Aug. 

1939 

90-4 

102*2 

98-1 

94*5 

104 0 

108*7 

104*1 

Dec. 


1181 

124*3 

122*3 

135*0 

125*0 

122*0 

110*3 

Jan. 

1940 

122*9 

126*7 

125*6 

137*0 

128*1 

123*7 

112*2 

Feb. 


126*4 

129*4 

128*5 

136*6 

132*7 

127*9 

114*1 

Mar. 


125*3 

131*4 

129*4 

140*4 

134*9 

129*0 

114*3 

Apr. 

- 

127*6 

• 135*2 

132*7 

152*1 

136*0 

130*4 

114*5 

Apr. 

1939 


100-1 

97-2 

90-4 

99-0 

108-0 

102-4 

- 

1938 

I 100-3 

104'4 

1 

103-1 

93-8 

103-2 

112-7 

104-5 


* Excluding fuel. 


The figures of certain other British index-iiinnbers and the official 
index-number for the United States (Bureau of Labour) are given 
below for comparison. The French and (xerman index-numbers are 
not available for the period of the war. 


Date 

Board of 
1’rado 

(1030 = 100) 

Enmomist 
(1027 = loO) 

Statist 
(lK()()--77 “ 
100) 

77/ c 

(.191. '5 = 100) 

rnit(id St!d('s 
(Curoan of 
Labour) 
(1020 - 100)* 

Aug. 1939 

98*1 

70*3 

90*4 

114*5 

74*8 

Dec. „ 

122*3 { 

91*7 

120*1 

142*5 

79*0 

Jan. 1940 

125*6 ! 

91*9 

124*1 

143*7 

1 79*4 

Feb. „ 

128*5 

91*9 

124*5 i 

146*1 

78*5 

Mar. ,, 

129*4 

93*4 i 

123*4 1 

145*1 

78*1 

Apl. „ 

132*7 

93*7 

126*0 

146*0 

78*3 


* Mean of wet‘kl y figures. 


The monthly index-numbers of the value of wholesale tcvxtile 
trading are available for the first quarter of 1940. These numbers 
are prepared by the Wholesale Textile Association in conjunction 
with the Bank of England, and distinguish between the home and 
the export trade. Over the period an appreciable increase in values 
is shown for each month, both as regards the home and the export 
trade ; the increase being more marked in the case of the home trade. 
The total index-numbers for January, February and Marcdi 1940 
are 8o, 112 and 152 respectively, compared with 54, 75 and 116 in the 
corresponding months of 1939. 


At May Ist, 1940, the average level of retail prices of articles of 
working-class consumption had risen nearly per cent, above the 
prices current at January 1st, and about 16 per cent, above those 
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current at September 1 st, 1939. According to the Ministry of 
Labour index-number, food prices had advanced 15 per cent., the 
cost of fuel and light 14 per cent. , and clothing 3 5 per cent. W orking- 
class rents had advanced slightly, owing to increases in local rates, 
and the cost of other articles of working-class consumption 17 per 
cent, above the prices prevailing at the commencement of the war. 
Over the first four months of 1940 the increase in food prices has 
not been considerable, owing chiefly to the maximum prices of many 
important articles of consumption having been fixed by the Govern- 
ment. Clotliing costs have, however, advanced about 12 per cent, 
and the prices of tobacco and of matches have risen considerably 
owing to the imposition of increased duties. The index-numbers 
for th(‘ various classes of expenditure for the undermentioned dates 
are given below, the prices for July 1914 being taken as 100 . 


1 

1 

Date 

Food 

Kont 

and 

l{lU<*S 

1 

('lothing 1 

Fuel and 
JJght 

1 

other 

Item 

All 

Items 

8t‘pt. 1st, 1931) 

138 ' 

162 

20.5-2 10 

180-185 

180 

1.55 

Jan. 1st, 1940 

1.17 

162 

250 

■2m 

190 

174 

May 1st, ,, 

ir)9 1 

164 

280 

208 

210 

180 

May 1st, 1939 

134 i 

162 

203-210 

180-185 

I 

175-180 

153 


Apart from the usual seasonal increase during the first few weeks 
of the year, unemployment since the middle of December 1939 has 
decr(*ased with (considerable rapidity. The rate of unemployment 
in J)ecember in the insured trades (excluding agriculture) in Great 
Britain and Northern Ireland was 9*1 per cent., a rate somewhat 
higher than the rate ( 8-7 per cent.) in August just before the war. 
All increase to 10-2 in January and February was followed by a* 
sharp fall to 7-8 per cent, in March, with a further fall to 6*8 per cent, 
at the middle of April 1940. Unemployment in the insured trades 
is almost always at a higher rate for males than for females, but 
during most of the period since the commencement of the war the 
reverse has been the case, and this has been due for the most part to 
the registration of women for war work in the insured trades, both of 
tliose who were formerly in industry and of others volunteering for 
such work. The rate of 6*8 per cent, is the lowest recorded at any 
time since the establishment of the complete general scheme in 1920. 
The previous lowest percentage was that of 8*7 in May 1927. In 
April 1939 the rate was 11*5 per cent. As compared with April 
1939, employment in April 1940 had improved in 100 of the 105 
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trade groups in which the Ministry of Labour classifies the general 
insured trades. The five groups where unemployment had increased 
were, slate-quarrying, dress-making and millinery, printing and book- 
binding, professional services and laundry service. In slate 
quarrying and mining 41*4 per cent, were out of work at the middle 
of April, and the rate of unemployment among dock labourers is still 
as high as 21*6 per cent. In public works contracting it was 18-5 per 
cent. The noticeably high rates of unemployment in Northern 
Ireland still continue. In April 1940 the rate was about three times 
as high as in Great Britain. It would be interesting to compare, 
if figures were available, the contributions and benefit per head 
received by insured persons in Great Britain and in Northern Ireland 
respectively over a period of say ten years. 

Employment in agriculture improved considerably during the 
first four months of 1940, the rate of unemployment dropping from 
7*4 per cent, at December 11th, 1939, to 4-4 per cent, at the middle 
of April. Part of this decline is, of course, seasonal, but the rate in 
April 1939 was 6*2 per cent. In this industry also the extremely 
high rates for Northern Ireland are apparent. In April 1940 the 
rate was 23*1 per cent., compared with 3*6 per cent, in Great 
Britain. 


The percentages unemployed in the insured trades in Great Britain 
and Northern Ireland are set out below 


rerccjQtagc Unemployed in Great Britain and Northern Irehind 
of Workpeople Insured under 


Date 

General 

Scheme 

Agricultural 

Schemes 

General and Agricultural Schemes 

Males 

Females 

Total 

Aug. 14th, 1939 

8-7 

3-9 

8-9 

7-4 

8-5 

Dec. 11th, „ 

9-1 

7-4 

8*8 

9*8 

9-1 

Jan. 15th, 1940 

10*2 

9-7 

10*2 

10-3 

10-2 

Feb. 12th, „ 

1()'2 

IM 

10-5 

9-8 

10*3 

Mar. nth, „ 

7-8 

7-0 

7*4 

8-5 

7.7 

Apl. 15th, ,, 

6-8 

4’4 

6-3 

7-5 

1 6-7 

Apr. 17th, 1939 

1V5 

&2 

11-9 

9-6 

ll'B 


The number of workpeople aged 16 to 64 (insured and uninsured) 
on the registers of the Employment Offices of the Ministry of Labour 
in Great Britain are recorded below for certain recent months. The 
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figure 972,695 recorded for April 15 th, 1940 , include 10,606 boys and 
19,496 girls between the ages of 14 and 16, and 12,117 boys and 
18,516 girls between the ages of 16 and 18. As compared with April 
1939 , the total number of all ages on the registers declined by 
671,699. The number of men over 18 decreased by 583,139 and the 
number of women by 49,102. 


nate 

Wholly 

Cnoiiijiloyed 

Toniporarily 

Sl(.)i»i)cd 

Persons 
Nonnally 
in ( 'asual 
Employ rneni 

Total 

Aur. Uth, 19:w 

908,108 

211,978 

51,000 

1,231,092 

Dec. llth, ,, 

1,170,798 

143,005 

47,002 

1,301,525 

Jan. 15th, 1940 

1,219,503 

249,723 

49,070 

1,518,890 

Deb. 12th, ,, 

1,141,3.58 

31.5,072 

47,070 

1,504,100 

Mar. Uth, „ 

905,007 

109,380 

40,100 

1,121,213 

A pi. 15th, ,, 

840,027 

90,182 

42,480 

972,095 

Apl. nth, 1939 


238,729 

62,370 

1 

1 , 644,391 


(2) Other Statistics 

There was an appreciable rise in Stock Exchange Values during 
the first three months of 1940 and a small reaction during April, 
and the index-number of the Bankers' Magazine (values at December 
1921 ~ 100 ), which stood at 107*4 in August 1939 , and at 108*7 in 
November and December, rose to 114*6 in March 1940 . In April 
the number fell slightly, and at April 19 th it stood at 114*1. Both 
Fixed Interest Stocks and Variable Dividend Securities shared in the 
decline, which was more noticeable in the latter class. The Fhefer- 
ence Stocks of British Railways, which fell away noticeably in 
March, continued to fall during April, and among industrial securities 
oil, rubber and iron and steel shares declined appreciably. The 
shares of coi)per-mining companies rose during April over 10 per cent. 


The statistic;s of retail sales prepared by the Bank of England 
in conjunction with various retail distributors’ Associations and 
cooperative societies show that during the three months January 
to March 1940 sales increased in value compared with the corre- 
sponding months in 1939 following on a slight set-back in December 
1939 . Bearing in mind the almost general advance in food prices, 
as well as increases in other articles, it seems that there must have 
been some appreciable decline in the quantities sold. The index- 
numbers of sales of all articles (average daily sales in 1937 = 100 ) 
for the four months December 1939 to March 1940 were 136, 102, 
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95 and io8, compared with 138, 98, 91 and 96 in the corresponding 
months a year previously. For food alone the numbers were 125, 
104, 107 and 115 in the months December 1939 to March 1940 
and 122, 98, 103 and 105 twelve months earlier. 


Exact figures as to shippw^g freights can no longer be given, 
although it is clear that these have advanced considerably. The 
index-number of the Chamber of Shipping is no longer published. 
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STATISTICAL AND ECONOMIC ARTICLES IN 
RECENT PERIODICALS 

United Kingdom — 

Annals of Eugenics — 

December, 1939 — Solution to a geometrical problem in prob- 
ability : W. L. Stevens. On the construction of balanced 
incomplete block designs : R. C. Bose. Equilibrium between 
mutation and random extinction : J. B. S. Haldane. Stage 
of development as a factor influencing the variance in the 
ninnber of offs])ring, frequency of mutants and related quan- 
tities : R. A. Fisher. Distribution in the A, Ag, BO blood 
groups in England : E. W. I kin, A. M. Prior, R. R. Race, 

G. L. Taylor. 

April, 1940 — On the similarity of the distributions found for 
the test of significance in harmonic analysis, and in Stevens 
problem in geometrical probability : R. A. Fisher. A statis- 
tical study of the health of the London school child : W > J . 
Martin. The relative importance of hereditary and n on- 
hereditary factors in determining the heterogeneity of a 
generation : C. Gini. Note on the Behrens-Fisher formula : 

H. Jeffreys. An examination of the different possible solu- 
tions of a problem in incomplete blocks : R. A. Fisher. A 
statistical study of quantitative inheritance : V. G. Pause . 
Some properties of k — statistics : M. G. Kendall. The 
estimation of missing values in incomplete randomized block 
experiments : E. A. Cornish. 

The Banker — ■ 

February, 1940 — British bank accounts for 1939. 

April — War loan technique : 1914-1919 : W. T. C. King. 

Biomet rika — ■ 

Vol. XXXI, Parts 11 1 -IV — On generalized analysis of vari- 
ance : P. L. Hsu. Derivation of the fifth and sixth moments 
of the distribution of b^ in samples from a normal population : 
C. T. Hsu and D. N. Lawley. Testing the homogeneity of a 
set of variances : H. 0. Hartley. The simultaneous distribu- 
tion in samples of mean and standard deviation, and of mean 
and variance : L. Truksa. Homogeneity of results in testing 
samples from Poisson series : J. Przyhorowski and H. Wilenski. 
On the method of paired comparisons : M. G. Kendall and 
B. Babington Smith. The mean and variance of Ag, when 
used as a test of homogeneity, when expectations are small : 
J. B. S. Haldane. Note on the statistical analysis of sentence- 
length as a criterion of literary style : C. B. \Yilliams. 

Economica, February, 1940 — The trade cycle and capital inten- 
sity : R. G. Hawtrey. The trade cycle and capital intensity : 
a reply : N. Kaldor. Theory of foreign exchanges, II : F. 
Machlup. A Spanish contribution to the theory of fluctua- 
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United Kingdom — Contd. 

tions : D. H. Robertson. Analysis of Germany’s foreign 
trade and the war : H. C. Hillman. 

Economic Journal, March, 1940 — Foreign exchange and export 
trade policy : T. Balogh. Planning for war : J. Stafford. 
War and housing : M. J. Elsas. Statistical note on family 
allowances : H. Tout. The concept of national income — a 
supplementary note : J. M. Keynes. A model of the trade 
cycle : N. Kaldor. 

Fabian Quarterly, Spring, 1940 — Margarine : T. C. B. Watson. 

Institute of Bankers, Journal — 

January, 1940 — War finance and the Keynes scheme ; Lindley 
Fraser. 

April — Towards a war organization : W. T. C. King. 

Manchester School, No. I. April, 1940 - An experiment in tarift* 
making : Percy Ashley. War finance : Jacl: Stafford. The 
population problem : a rejoinder : R. F. Ilarrod. The 
measurement of real income : A. L. Bowleg. 

Royal Agricultural Society, Journal, Vol. C, Part 111 — Fertility 
in farm animals : A. Walton, J. Edwards, J . Hammond. 


India — 

Indian Journal of Economics, January, 1940 — The population trend 
in India with reference to Ibod and nutrition : B. K, Sarkar. 

Australia — 

Eco?iomic Record, December, 1939 — Import and exchange control 
in New Zealand : 11. Belshaw. Terms of exchange of industry 
groups: F. R. E. Mauldon and D. L. Anderson. The multi- 
plier in Australia : a further comment : F. B. Horner. 

United States — 

American Economic Review, March, 1940 — Short and long view in 
economic policy : Jacob Viner. Achilles’ heels in monetary 
standards : F. D. Graham. Incidence of death duties : 
James K. Hall. Tax burden among income groups : R. B. 
Pettengill. Effects of minimum wage : Weir M. Brown. 
Joint stock enterjirise in Italy : Carl T. Schmidt. 

American Statistical Association, Journal, March, 1940- -Extent 
and causes of differences in hourly earnings : J . Perlman. 
The problem of our excessive banking reserves : L. H. 
Seltzer. Statistical methods as applied to casualty insurance : 
M. Kormes. Standard classification of industries in the 
United States : V. 8. Kolesnikoff. An industrial classification 
for reports from individuals : B. Fels and P. K. Whelptmi. 
The analysis of economic time series : G. Tintner. Practical 
difficulties met in the use of experimental designs : A, E. 
Brandt. 

Annals of the American Academy of Political and Social Science, 
March, 1940 — Mexico to-day (whole number). 
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United States — Contd. 

Annals of Mathematical Statistics, March, 1940 — On the unbiased 
character of likelihood — ratio tests for independence in 
normal systems : J . F. Daly. Statistical semin variants and 

their estimates with particnilar emphasis on their relation to 
algebraic; invariants : P. L. Dressel. The errors involved in 
evaluating correlation determinants : P. G. Hoel. The 
cumulative numbers and their polynomials : P. S. Dwycf. 
Enumeration and construction of balanced incomplete block 
configurations ; Gertrude M. Cox. A comparison of alterna- 
tive tests of significance for the problem of m rankings : 
Milton Friedman. 

Journal of Political Economy, February, 1940 — “ What is truth ” 
in economics ? F, H. Knight. The ecjonomy of the south : 
R. A. Harmll. After the shutdown : an analysis of the job- 
hunting experience of a group of Durham hosiery workers : 
F. T. de Vyver. 

Quarterly Journal of Economics, Fehruary, 1940 — Rationing and 
exchange control in British war finance : Grenville Holden. 
Nc'ed for a conce])t of value in economic theory : K. H. 
Niehyl. Elasticity of demand and social welfare : Hans 
Staehle. 

Review of Economic Statistics, Fehruary, 1940 — Gold and the 
American economy : S. E. Harris. Graphical survey of 
economic develojiments. 

Belgium — 

Revue du Travail. January, 1940 Contribution a Tetude de la 

silicos(‘ des dessableurs : A. Uytden.hoef. 

China— 

Economic Facts {University of Nanl'ing), September, 1939 — Cost of 
])roduciiig cotton in Hiangyang, Hupeh : IT. Y . Yang. 

Egypt — 

UEgypte Contemporaine, December, 1939 — Quelques aspects de la 
pensee economique contemporaine. : economie libre ou 
‘‘ enchainee ” ; C. Ihu^sciani-Turroni. 

France — 

Biotypologie, September, 1939 — De quelques aptitudes physiques 
et mentales des enfants et de leur reiissite scolaire en relation 
avec le niveau de vie des families. Analyse statistique et 
factorielle : P. Delaporte et D. Weinberg. 

Journal des Economistes, January -February, 1940 — L’arret des 
exportations allemandes : M. Car sow. La Banque de France 
enl939: N. 

Revue d' Economie Politbiue, January February, 1940 — Le sens et 
la portee du principe des couts compares : Henri Denis. 
Niveau de vie des ouvriers allemands en 1927 et en 1937 : 
R. Liwchen. 
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Prance — Contd. 

Journal de la SocUte de Statistique de Paris, April, 1940-— Sur une 
limitation tres generale de la dispersion de la mediane : If. 
Frechet. 

Hungary — 

Societe Hongroise de Statistique, Journal, No. 3, 1939 — Le dilemme 
de la politique cconomique americaine : Th. Sur any i- Unger. 


Italy — 

Annali di Statistica e di Economia, Vol. VI — Autarchia econoniica : 
M. Fasiani. L’evoluzione della politica del lasciar fare e del 
lasciar passare : F. Chessa. 

Le Assicutazioni Sociali — 

Sept. -October, 1939 — Statistica della morbosita : G. UEUore. 
Sulla questione della demarcazione delle assicurazioni sociali : 
G. Storck. 

Nov. -December. — La famiglia nelle costituzioni contemporanee : 
F. Pergolesi. La lotta contro la tuberculosi nelle assicura- 
zioni sociali degli stati civili : //. E. Schuchardt. 

Economia — 

January, 1940 — Sui risultati della politica demografica in Italia : 
Divio Livi. 

February — Kecenti indagini sul reddito degli Italiani : C. 
Cosciani. L’economica della guerra : A. degli Espinosa. 
Giornale degli Economisti, N overnber-December , 1939 — Di una 
cstensione del coefficiente di correlazione : C. E. Bortferroni. 
Condizioni di equiUbrio tra struttura economica e attivita 
finanziaria : G. U. Papi. Sui rapporti di concentrazione 
spaziale : L. Lenii. 

Japan — 

Kobe University of Commerce, Journal, December, 1939 — On Prof. 
Hayek’s theory of trade cycle : Kinzi Tanaka. From market 
adjustment to jjlanned distribution : Keitaro Fukuda. 

Sweden — 

Ekonomisk Tidskrift, March, 1940 — Nagra synpunkter fra den 
ekonomiska hjalpen till Finland : Arthur Montgofnery. 
Hayek och “ Ricardo-effecten ’’ : Karsten Welmder. 

International — 

International Labour Review — 

February, 1940 — The organization of employment in Japan: 
Toru Oyishima. 

March — The nutrition of indigenous workers. 

April — Recent developments in compulsory systems of family 
allowances : Claire Hoffner. 
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International— 

Revue de Vhistitut International de Statistique^ 7®, an 7 ih^ Uvr, 4 
— Sur la ‘‘ methode des profils ” et sur d’autres diagramines a 
ordormees jointes, dans le cas de series non ordonnees (avec 
resume anglais), II : (7. Gini. L’emploi des indices dans les 
sciences et specialement dans les sciences sociales (avec 
relsiime anglais) : G. Hostelet. Observations sur le rapport de 
M. Winkler; “la baisse de la natalite,” etc.: W. Winlcler, 
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LIST OF ADDITIONS TO THE LIBEAKY 

Since the issue of Part I, 1940, the Society has received the 
publications enumerated below : — 

I.— OFFICIAL PUBLICATIONS 

(a) United Kingdom. 

Oeneral Register Office. Manual of the international list of causes of death, 
as adapted for use in England and Wales, Scotland and Northern Ireland. 
Based on the fifth decennial revision by the International Commission, 
Paris 1938. London: H.M.S.O., 1940. OJ"' X 6". Ixiii -f 106 pp. 
3<!f. 6d. 

Industrial Health Research Board. 

Emergency report No. 1. Industrial health in war : a summary of re- 
search findings capable of immediate application in furtherance of the 
national effort. London: H.M.S.O., 1940. 9J" X tr. iv + 36 pp. 6d. 

Report No. 84. A study of accident pronencss among motor drivers. 
By E. Farmer and E. 0, Chambers. London : H.M.S.O., 1939. 

or' X 6". 56 pp. U. 

Medical Research Council. 

Special report series, No, 235. The chemical compositions of foods, by 
R. A. McCanm and E. M. Widdoivson, 9f" X 6". 150 pp. 4.??. 
No. 236. Medical uses of radium : summary of reports from research 
centres for 1938. 9,}'' X 6". 49 pp. l.<?. No. 239. A comparative 

study of the seasonal incidence of mortality in England and Wales and 
in the United States of America, by E. Letvis- Faning, 9|" X 6". 150 pp. 

4:8. London : H.M.S.O., 1940. 

Meteorological Office. The weather map : an introduction to modern 
meteorology. 3rd. ed. London: H.M.S.O., 1939. iv 85 pp. 3.s*. 

Office of the Parliamentary Council. Defence Regulations (Being regulations 
made under the Emergency Powers (Defence) Act 1939, printed as 
amended up to and including 19th March 1940) . . . London: H.M.S.O., 
1940. viii + 167 pp. 2s. 6d. 

Royal Commission on the Geographical Distribution of the Industrial Population. 
Minutes of evidence . . . First day, 5th Oct. 1937, to twenty-ninth day, 
29th Nov. 1938. 1937—1939. 13" X 8}'". 1015 pp. ‘(29 i)arts). 
70,9. Report, Cmd. 0153. 1940. 9J" X 6". x -j- 11^6 pp. 5.9. Lon- 
don : H.M.S.O. 

Troths Board of. Final report on the fifth Census of Production and the 
Import Duties Act Inquiry 1935, Part 111. The food drink and tobacco 
trades, The Chemical and allied trades, Miscellaneous trades. London : 
H.M.S.O., 1940. 9i" X 6". xviii + 631 pp. 9,9. 


(b) British Empire. 

Eire— 

Department of Industry and Commerce. Census of population, 1936. Vol. IT. 
Occupations of males and females in each province, county, county 
borough, urban and rural district. 1940. viii -f 233 pp. 2,9. 6d. 
Vol. Ill, Part I, Religions, Part II, Birthplaces 1939. viii -(- 225 pp. 
28. 6d. Dublin : Stationery Office. 

India— 

Office of the Economic Adviser. Studies in Indian Economics. First Series, 
Aspects of the Indian tariff. No. I. The burden of the Indian tariff, 
by T. E. Gregory and W. R. Natu. 1939. 48 pp. Id. No. 2. The 
history of the Indian tariff 1924 — 39, by B. N. Adarkar. 1940. 100 pp. 

lij. 3d. Second Series, Aspects of Indian social economics. No. I. 
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Lid ^ Additions to the Library 


(b) British Empire — Contd. 

Changes in the occupational distribution of the population, by jB. 0. 
Ohate. 1940. 46 pp. Id, Delhi. 9^" x 6^", (From Dr. Gregory). 

Union of South Africa — 

Census and Statistics Office. Sixth census of the population of the Union of 
South Africa enumerated 5th May 1936. Vol. VIII, Dwellings . . , 
xxiv -f 156 pp. 7.S. (W. Vol. XI, South African life tables . . . xv + 14 
pp, 2s. Pretoria : 1939. 12" X 9^", 


Brazil — 


(c) Foreign Countries. 


Instituio Brasileiro de Geografia e Estatisiica. Anuario cstatistico do Distrito 
‘ Federal, Ano VI, 1938. 10'' X 7". xlvii -f 541 j)p. 

Brazil 1 938 : a new survey of Brazilian life, economic, financial, labour and 
social conditions from a general point of view. 10|" X 7", xxii -f 
425 pj). Rio de Janeiro. 1939. (From the institute.) 


Colombia — 

Direccion Nacional de Estadistica. Anuario general de estadistica 1938. 
Bogota : 1939. Hi" X 7|". x + 233 -f 39 pp. 


Estonia — 

Bureau Central de Statistique. Industrie : donnees du recensement econo- 
raique de 1937 V^ol. I. Tallinn: 1939. lOJ" X 7i". 96pp. 

Italy — 

Istituto Centrale di Statistica. 

Vlir ("ensimento genorale della popolazione 21 aprile 1936. Vol. IV, 
Professioni, Parte prima. Relazione. 1939. 12" X 9". vii 164 pp. 

Cerlsimento industriale 1937. Censimento delle trebbiatrici e delle 
sgranatrici per eereali, leguminose da seme, semi minuti al 1 agosto 
1937. (Monografia No. 4). Rome : 1939. 12" X 9". 71 pp. 

Latvia — 

Bureau de Statistique. Budgets familiaux 1936/37. Riga: 1940. 10" X 7". 

208 pp. 


Luxemburg (Grand Duchy) — 

Office de Statistique. Publications . . . Fasc. 77. Resultats du recensement 
de la population du 31 decern bre 1935, Tome 111, La population suivant 
la |)rofession principale et la position sociale. Luxembourg : 1940. 

9i" X 6i". 37 pp. 


Sweden — 

Statistisha Ceniralbyrdn. Sarskilda folkriikn ingen 1935/36, VIT, xi -4- 91 -f 
104 pp. VIII, xi -f 100 + 96 pp. Stockholm: 1940. 9.1" X 64". 


(d) International. 

International Labour Office — 

Studies and Pveports Scries B, No. 32. Employment, wages and inter- 
national trade. 1940. 107 pp. 28. 6d. 

Series F, No. 17. Silicosis : proceedings of the international conference 
held in Geneva from 29tli August to. 9th September, 1938. 1940. 

iv -f 223 pp. 5.S’. 

VOL. cm. PART II. 


L 
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List of Additions to the Library 
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(d) International — Contd. 

Series M, No. 16. The investment of the funds of social insurance institutions. 
1939. viii + 196 pp: 5s. . 

Series M, No. 17. Actuarial technique and financial organisation of social 
insurance : compulsory pension insurance, by LucAen Feraiid. 1940. 
vii + 568 pp. 156'. Geneva : I.L.O. (London : P. S. King). 91"' X 

or'. 


II.— AUTHOIIS AND MIS(^ELLANEOlJS. 

Among the balance sheets, by the Editor of ‘‘ Finance and Commerce ” in 
“The Accountant”. London: Gee & ('o., 1940. 11" x SI". 155 pp. 

176'. Qd. 

Bankers Trust Company. Economics Department. The gold problem. 

New York & London, 1939. 11" x 81". 16 pp. (typewritten). 

Ba<m {Saroj Kuniar). Industrial finance in India : a study in investment 
hanking and state-aid to industry with special referent'c to India. University 
of Calcutta, 1939. 9^" X 6". xvii t 436 pp. 

Benh/ivi {Frederic). Economics : a general textbook for students. 2nd ed. 

London : Pitman, 1940. 8.}" X 5|". xv 4- 492 pp. Is. 6d. 

BoddmgUm (A. Lester), Statistics and their application to commerc(\ 8th ed. 

London : Pitman, 1940. 9|" X 6". xvi 4^ 360 pp. 12^. 6d. 

Bossard {James JI. S.). Marriage and the child. Philadelphia : Ion versify of 
Pennsylvania Press, 1940. (London: H. Milford.) 9" x 6". xv 4- 178 ])p. 
15.9. 6r/. 

Cohen ( Wilbur J.). Unemployment insurance and agricultural lal)or in Great 
Britain ( Pamphlet series No. 2). Washington : Committee on >So(‘ial ISetairity, 
Social Science Kescan^h Council, 1940. 8|" x 6". 32 pp. oOc. 

Dahlherg {Guntiar). Statistical methods for medical and biological students. 

London : Allen & Unwin, 1940. 81" x 51". 232 p}). 106*. Od. 

Dickson {Leonard Eugene). New first course in the theory of equations. New 
York: John Wiley, 1939. (London: Chapman & Hall.) 8U' ; 6". ix -f 
185 pp. 10.9. 6r/. 

Finney (/). J.). Tests for sex-linkage in a quaiititativi^ character. Reprint 
from Annals of Eugenics, Vol. IX, Pt. II, pp. 203-7. 1939. 11" x S". 
Fisher {H. A.). The sampling distribution of some statistics obtained from 
non-linear equations. Reprint from Annals of Eugenics, Vol. IX, Pt. Ill, pp. 
238-49. 1939. 11" x 8". 

Hill {Polly). The unemployment services : a report ])repa,red for the Fabian 
Society. London: Routledge, 1940. 7J" x 4,|". xiv 4 226 |)p. Is. Gd. 

Johns. Hopkins University. School of Hygiene and Public Health. Collected 
papers from the Department of Biology. . . . Volume XVT. Baltimore, 
Maryland: 1939. 92" x 6|". 15 papers. (From Prof. Raymond Pearl.) 

Kaulla {Rudolf). Theory of the just price : a historical and critical study of 
the problem of economic value. . . . London: Allen & Unwin, 1940. 7|" x 
5i". 219 pp. Is.Gd. 

Kendall {M. G.) and Bahingion Smith (/?.). On the method of })aired com- 
parisons. Reprint from Biomcirika, March 1940, pp. 324-45. 10|" x 7^". 

(From Mr. Kendall.) 

Kenney {John F.). Mathematics, of statistics. New York : Van X'ostrand. 
1939. (London: Chapman & Hall.) 9" X 6". 2 vols. Part I. 126. 6d., 

Part II. 11 6’. 

Keynes {John Maynard). How to pay for the war : a radical plan for the 
Chancellor of the Exchequer. London: Macmillan, 1940. 7J" x 5". 

vii 4- 88 pp. l6. 

Kurtz {Albert K.) and Edgerton {Harold A.). Statistical dictionary of terms and 
symbols. New York: John Wiley, 1939. (London: Chapman & Hall.) 
7" X 4J". xiii 4“ 191 pp. 12#. 

Leybourne {Grace D.) and White {Kenneth). Ediicatiop and the birth-rate : a 
social dilemma. London : J. Cape, 1940. 8" x 5^". vii 4- 375 pp. 9 

folded tables. RK. Gd, 
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II. — Authors and Miscellaneous— 

Laski [Harold J.) and others. Where stands democracy? : a collection of essays 
hy members of the Fabian Soedety . . . London : Macmillan, 1940. 1\" x 
41''. viii -f 152 pp. *^s. fk/. 

Lasorsa {(iuminni). iStatiatica economica con riferimenti alia organizzazione e 
alle fonti. Padua ; (Vnlam, 1940. 10" X 7". vii -h 405 pp. L. 60. 

Machlup {Fritz). The stock market, credit and capital formation. . . . 
Translated from a revised version of the German edition, by Vera- C. Sinith. 
London etc. : William Hodge, 1940. 8|" x 5^". xii + 416 pp. 21. s*. • 

Maddox { William P.). European plans for world order. (James-Patten-llowe 
Pam))lilet Series No. 8.) Philadelphia : American Academy of Political and 
Social Seiem'c, 1940. 9j" x 6|". 44 pp. loc. 

Meade (J. E.). The ec'onomic^ Icasis of a durable peace. London: Allen & 
Ibiwin, 1940. 7}" X i'i". 192 pp. 6.s‘. 

Norton HI. (P.). The 7 X 7 scpiares. lieprinted from Annah of Eugenics, 
\k)l. IX, Pt. Ill, }>}). 269 307. 1939. 11" x 7". 

Paterson (I). J>.). Statistical technicpie in agricultural research; a simple 
ex|)osition of practice and proc'edure in biometry. New York and London : 
McGraw-Hill, 1939. 9" „ 6". ix -f- 263 pp. Ids. dd. 

Punjab Boai’d of Economic Incpiirv. Publication No. 10. A guide to Punjab 
govc'rnment reports and statistics, by ('yrit P. K. Fazal. 1939. dV X 6|:. 
xii -f 255 })]). J{. 2. Pul)licjition No. 65. Urban working class cost of 

li\'ing index numbers (1938) in the Punjab . . . 1939. 9f" x dV. 10 pp. 
5 graf)lis. Lahore (' & M, Gazette'. 

Pant ( r. Shiva). The state in relation to labour in India . . . Delhi: ddie 
rniversitv, 1939. 9|" X 6|". viii 4- 175 p]). (from the University). 

Pohertson { I r. //.). Essays in monetary theory. London : P. S. King, 1940. 
8U' • 5U5 ix 4 PP* 

Jiosenherg ( /.(juis). Uanada's Jc'ws : a so(*ial and t'conomic study of the dews in 
Canada. Montreal: Bureau of Social and Economic Pest'arch, Canadian 
denvish (V)ngress, 1939. 11" X 81". xxix 4' 418 })p. (From the ('anadian 

dewish ('ongress.) 

Pou'e {,) . IP. F.). Markt'ts and num : a study of artificial control schemes in 
sorju' jtrimarv Industrie's. Cambridge C’nivei'sity Press, 1936. 7|" X 42". 

ix I" 259 pp. Is. del. 

Schnt {M. J.). 'rinrestrictie en tinprijs. (Netherlands Economic Institute 
No. 31.) Haarh'in : De Erven F. Bohn, 1940. 9U' x 6|". xii 4 115 PP* 
/7. 1.50. 

Seed (//. A’.). The excess profits tax: a practical exposition. London : Geo 
Y ('o., 1940. 8]" X 5J", xix 4- 188 pj). BD. dd. 

Singer {II. IP.). Uiiem})lovment and the' unemployed. London: P. iS. King, 
1940. 8 1" X 5U'. x+ 152 pp. 8.s\ 6r/. 

Sinith {John IF). Tests of significance : what they mean and how to use them. 
(Studies in Ibi.sincss Administration, Vol. X, No. 1.) Univ(*rsitv of Chicago 
Press, 1939. (London: (5\mbridge University Press.) 94" x 6.^". ix d 
90 p]>, 6-5>-. 

Sned-eeor {(Jeorge IP.). St atistical methods appli('d to experiments in agriculture 
and biology. Ames, Iowa, Collegiate Press, 1938. 8.5" X 6". xiii 4 388 ])]>. 
83.75. 

Sokolnikoff {Ivan S.), Advanced calculus. New A^ork and London: McGraw- 
Hill, 1939. 9" X 6". X + 446 pp. 26,s. 

S'purr { William Alfred). Season variations in the e(*onojnic activitii's cf dapan. 
(University Studies. . . . Uol. NL, 1940, No. 1.) Lincoln : I5iiversit\^ of 
Nebraska.,‘l940. 9" X 6". ix f 129 pp. SI -50. 

Stevens (IP. L.). Tables of the recombination fraction estimated from the 
product ratio. Reprint from the Jouriml of Genetics, Nov. 1939, pp. 171-80. 
](»i" X 7". 

Thonias [P. J.) and Sastry (A'. Sundararama). (\)nimodity j)rices in South 
India. 1 918 -38. {Ihdldin of the Depart ment of Kconoinics No. 3.) University 
of Madias, 1940. 9|" x dV 64 pp. lie. 1. 

T miner {Gerha,rd). The variate diflercnee method. Bloomington, Indiana, 
Principia IVess, 1940. 9.5" X 64". xiii + 175 pp. S2.50. 
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n.--Authors and Miscellaneous— 

Treloar (Alan E,). Elements of statistical reasoning. New York : John Wiley, 
1939. (London i Chapman & Hall.) x 6^ xi + 261 pp. 196’. 6f/. 
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Some Aspects of Population in Bristol 
B y E. Gherenik 

l^EFORE ilio Population Statistics Act of 1938 became law, English 
vital statistics did not record the ages of mothers to whom children 
were born. This prevented accurate forecasts of ])opulation from 
])(dng made, and such forecasts as were mad(‘ were approximations. 
]t was on(‘ of the j)urposes of the 1938 Act to jnovidc more complete 
statistics in this res})(*c{. 

In the ('ity of Bristol the Medical Olficer of Health has kept 
particulars of the mother’s age for all births notified to him. Such 
figures have been collected since 1915, but when the Public Health 
Dejiartment moved to its inwv headquarters a few years ago, some 
of the older records ceas(‘d to be available. For the purposes of 
this study w^e chose the year 1932, being the earliest year for which 
these statistics w(U’e available, and 1937, the y(‘ar in which the 
Univeisity of Bristol Social Survey was taken. 

From the birth regist(‘r we could obtain the mother’s age, the 
])arity ord('r of the child and the ])lacc where the child was born 
(?.c., whether it wais born in a hospital or similar institution, or at 
home). 

In this paper we shall first of all attempt a forecast of the future 
population of Bristol, assuming fertility and mortality to remain at 
their x>resent level. We shall then proceed to an analysis of differ- 
ential fertility bedaveen different occupational groups of the popula- 
tion, our information being taken from the records of Bristol’s 
Health Visitors. 

1. Mortality 

In order to obtain Bristol mortality we have constructed a life- 
table for the city. We ha\e tried to make it conform as closely as 
possible to English Life-Tal)le No. 10, publisln'd by the Registrar- 
General. But as the life-table was to be used primarily to obtain 
VOL. cm. part III. M 
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estimates of the future population of Bristol, and was not meant 
to give a meticulously accurate picture of Bristol mortality, com- 
plete theoretical accuracy has to some extent been sacrificed for 
ease of computation. It will be sufficient here to give a short 
sketch of the method of construction. 

In English Life-Table No. 10 the Registrar-General uses the 
1931 Census population, tabulated in five-yearly age groups. Using 
a graduation formula, he proceeds to obtain quinquennial pivotal 
values of the population, to which he applies the deaths, which 
have previously been graduated in a similar manner. Thus, the 
central death rate is obtained. From this the probability 
of dying in a given year, may be deduced. A series of at five- 
yearly intervals is thus calculated, and the remaining values are 
filled in by osculatory interpolation. For ages under 22 a different 
method is used, and for ages higher than 87 a Gompertz graduation 
is applied. 

The Bristol Life-Table is based on the Census population of 
1931, adjusted to allow for the interval between the date of the 
Census and the middle of the year. The average number of deaths 
occurring in 1930, 1931 and 1932 has been used, and the method 
described in the preceding paragraph has been applied to give a 
series of qx for ages 12 to 72. 

For ages over 72 we have extrapolated by using a Makcham 
formula. This is a very approximate method which exaggerates 
mortality at late ages. As the number of aged persons in the 
population is, however, relatively small, this will not affect our fore- 
casts very much. The use of this formula will, however, slightly 
reduce the values given for the expectation of life. For ages o to 12 
a number of approximate methods has been used, and the life- 
table functions have been computed from figures given in the 
Quarterly Returns of the Registrar-General. 

The Bristol Life-Table compares rather favourably with English 
Life-Table No. 10, with which it is strictly comparable for ages 
22 to 72. As regards females, mortality at ages 39 to 55 is worse 
than for the country as a whole, whereas at other periods of life 
it is lower than that of the general population. In Table I we 
show the ratio of qx — the probability at birthday x of dying in that 
year — in the Bristol Table, to the qx given in English Life-Table 
No. 10. As regards males, this table does not exhibit the same 
regularity as it does for females. In the case of adult males vitality 
in Bristol does not seem to differ appreciably from that of England 
and Wales as a whole, whereas the vitality of women of meno- 
pausal and immediate post-menopausal age seems to be lower in 
Bristol. 
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Table I 

Ratio of Bristol to given in English Life-Table No. 10 


Aro 

Males 

VeTiialos 

Age 

Males 

I'emak’S 

20 

0-97 

0-98 

50 

1*02 

Ml 

25 

103 

0-9G 

55 

0-9G 

1-00 

50 

005 

0-99 

GO 

0*93 

0-91 

35 

1-05 

■ 0-87 

G5 

1-00 

0-88 

40 

0-08 

MO 

70 

101 

0-89 

45 

0-99 

MO 





At other ages the two tables are not strictly co]nparal)le, as 
diiTerent Jiiethocls have been used in their construction. For ages 
over 72 mortality in Bristol would seem to b(‘ definitely heavier 
than in England and Wales, though this excess may be. apparent 
rather than real, owing to th(^ metliod of graduation em|)loyed. It 
should b(‘ noted that in spite of the graduation, the national mor- 
tality rale for females exceeds the rate for Bristol females up to 
age 79. Male mortality experience, however, is definitely worse. 

Bristol mortality in youth and adol(‘scence is, on the whole, 
lower than that shown in the national tabh^ though females aged 
15 to 20 and males aged 2 to 4 experience a mortality very slightly 
above the national rate. Infantile mortality in Bristol compares 
very favourably with mortality in the country as a wliole. 

Ill Table II we compare the probability of surviving 10 years 
at birthday x, given by the National Table and by the Bristol 
Table, This tends to confirni the impression given by the com- 
parison of the s('ries of q^.. The superiority of Bristol hmiale mor- 
tality experience is ch^arly shown, and no appreciable difference in 
male mortality is indicated. 


Table II 

Comparison of -^^pj. in Bristol Life-Table and English Life-Table 

No. 10 


Age 

Males 

I'euiiiles 

Bristol 

E.L.T. Xo. 10 

Jiristol 

n.l..T. No. 10 

0 

09051 

0-8902 

0-9270 

0-9108 

10 

0-9824 

0-9800 

0-9824 

. 0-9814 

20 

0-9673 

0-9676 

. 0-9720 

0-9710 

30 

0-9581 

0-9588 

0-9668 

0-9642 

40 

0-9249 

0-9241 

0-9374 

0-9435 

50 

0-8552 

0-8506 

0-8887 

0-8891 

60 

0-6834 

0-6816 

0-7818 

0-7570 

70 

0-3716 

0-3736 

0-4862 

; 0-4680 
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The expectation of life at birth in Bristol is 59*82 years for 
males and 64' 14 years for females. These figures compare favour- 
ably with the corresponding figures given in English Life-Table 
No. 10 , 58*74 years for males and 62-88 years for females.* 

The Bristol Table reproduces one of the phenomena commented 
upon by the Government Actuary in his report on English Life- 
Table No. 10 . The regular progression of the qfs is interrupted 
between the ages of 20 and 30. This tendency is actually accen- 
tuated in the case of the Bristol table. For males the maximum qx 
occurs at a slightly later age than in English Life-Table No. 10, 
nnd the consequent depression is more pronounced. In the case of 
females there are two such interruptions, both small, between ages 
19 and 21 and 33 and 35. No explanation can be given for this 
phenomenon. The Government Actuary comments on p. 6 of the 
liegistrar-General’s Decennial Supplement for 1931 Part I : 

Had this feature obtained only among females there 
might have been an inclination to assign it to misstatements of 
age, but the fact, that it is more ])ronounc(id among males than 
among females would a})pear to indicate that some special 
factor or factors are operating at these ages to disturl) the 
progressive increase in the rate of mortality from age to age.” 

2 . Fertility 

In order to compute specific fertility rates we have estimated 
the 1932 Bristol population by applying the sex-age distribution of 
the estimated 1931 mid-year population to the Kegistrar-Generars 
figure of the mid-year 1932 Bristol population. From the birth 
register we have excluded all births of non-Bristol women, who 
came to Bristol solely for the purpose of being confined there. 
This proved possible, as the home address of the mother was shown 
in the Birth Register. We could not, however, make an allowance 

* It may be of interest to record that there was an attempt to calculate 
a life-table for Bristol about 100 years ago. In 1 830 Robert Rankin, the then 
Secretary of the Bristol Union Fire and Life Insurance Company, published a 
book entitled “A familiar Treatise on Life Assurances and Annuities com- 
prising a historical Sketch of the Science of Life Assurance Offices with Observa- 
tions on the Duration of Human Life and other Objects of Interest connected 
with the Subject, to which are appended Original Tables of the Probabilities 
and Expectations of Life in the City of Bristol.” The table, like most tables 
of that period, is based solely on burial statistics. Some of the tables are 
especially interesting, as the author has tried to calculate mortality tables for 
different sections of the population. Thus the expectation of life at birth for 
all Bristol inhabitants was 28-78 years, but for members of the Society of 
Friends it was 40*40 years. It appears that this table has not been previously 
noticed. It is not mentioned either by Kuc74ynski or Newsholme, nor does it 
appear to have been noted in the historical survey of English life-tables pub- 
lished under the auspices of the American Institute of Actuaries. 
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for Bristol women who left the city for their confinements, but the 
number of such women is probably small, as there are excellent 
maternity hospital facilities available in Bristol itself. In 1932 
there were 96 births and in 1937 35 births for which the age of the 
mother was unknown. These births have been allo(?ated to the 
different age-groups in the same proportion as the births for which 
the age of the mother was known. Li Table III the calculation of 
the various reproduction rates for 1932 is shown. 

Table III 


Calculation of reproduction rates, Bristol 1932 


Ago 

Csl.iiuatod fcrnalo 
jMjjnilation, 1932 

Foinalc livo 
birUis, 1932 

Spool fic fertility 
rales 

Total births 
in stilt, pop. 

15- -19 

17,654 

71 

0-0040 

1,833 

20-24 

18,991 

561 

0-0295 

13,345 

25 29 

17,978 

929 

0-0517 

23,057 

30 34 

17,072 

705 

0-0413 

I8,i:{r) 

35-39 

16,426 

450 

0-0274 

li,8:«) 

40-44 

14,938 

172 

(1-0115 

4,8.')2 

45-49 

14,098 

6 

0-0004 

ICS 

All 

117,157 

1 2,894 

0-1658 

73,215 


As we are working with five-yearly age groups, the sum of the 
specific, fertility rates must be multiplied by five in ord(‘r to give us 
the gross reproduction rate. We thus obtain a Gross Eeproductioii 
Kate of 0-1658 X 5 — 0-829 and a net reproduction rate of 0-732. 
The stationary population in (^ach five-yearly age group has been 
calculated by the formula ' h: h b)- attempt to 

calculate the rates by individual ages led to almost the same result 
for the gross reproduction rate and to exactly the same result for 
the net reproduc.tion rate. As it was felt that there might have 
been some misstatement of age in the records, the calculation by 
five-yearly age groups was thought to be the more reliable one. 

In order to find the gross reproduction rate necessary to make 
the net reproduction rate equal to unity — i.e,, the rate that would 
be necessary if the population were just to replace itself — we use 

the ratio where x is the required gross reproduction 

rate. This is found to be 1*133. It is thus seen that the gross 
reproduction rate must rise by 36-7 per. cent, if the population of 
Bristol is to replace itself. If fertility in each age group were 
increased in this proportion, there would be 3,956 female births a 
year, instead of 2,894 in 1932 , an increase of 1,062. 

The rates we have computed may be com|)ared with similar rates 
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calculated by Glass * both for Bristol and for England and Wales 
as a whole. The comparisons are set out in Table IV. 

Table IV 

Comparison of Bristol reproduction rates with Glass's rates 


Gross reproduction rate, Bristol, 1932 0-829 

Net reproduction rate, Bristol, 1932 0*732 

Glass’s gross reproduction rate, England and Wales, 1930-32 ... 0-929 

Glass’s net reproduction rate, England and Wales, 1930-32 ... ... 0-807 

Glass’s gross reproduction rate, Bristol, 1931 f ... ... ... ... 0-860 

Bristol, 1932, gross reproduction rate as percentage of England and 

Wales gross reproduction rate, 1930-32 ... ... ... ... 89-2 

Bristol, 1932, net reproduction rate as percentage of England and 

Wales net reproduction rate, 1930-32 ... ... ... ... 90-7 

Bristol, 1932, gross reproduction rate as percentage of Bristol, 1931, 
gross reproduction rate ... ... ... ... 96*4 


The difference in the ratios of the gross and net reproduction rates 
reflects the slightly better mortality experience of Bristol females 
of child-bearing age. This was commented upon in the first section. 

In order to C()ni])ute re])roduction rates for 1937, the second 
year studied, an estimate of the 1937 Bristol population had to be 

Table V 


Estimated population of Bristol, 1937 


Arc 

Mult-s 

Females 

'.I’oial 

0-4 

15,078 

14,269 

29,347 

5-9 

14,344 

13,971 

28,315 

10-11 

16,673 

16,182 

32,855 

15-19 

15,869 

15,713 

31,582 

20-24 

16,441 

37,682 

34,123 

25-29 

16,630 

18,992 

35,622 

30-34 

15,851 

17,955 

33,806 

35-39 

13,857 

17,027 

30,884 

40-44 

13,039 

16,282 

29,321 

45-49 

12,055 

14,671 

26,726 

50-54 

11,179 

13,686 

24,865 

55-59 

10,429 ! 

12,927 

23,356 

60-64 

8,897 

10,470 

19,367 

65-69 

6,427 

8,211 

14,638 

70-74 

4,251 

6,178 

10,429 

75-79 

2,216 

3,854 

6,070 

80-84 

978 

1,835 

2,813 

85-89 1 

279 

565 

844 

90-94 

42 

95 

137 

All 1 

194,535 

220,565 

415,100 


♦ Glass, “ Changes in Fertility in England and Wales, 1851-1931,” in 
Political Arithmetic, ed. L. Hogben, p. 168. Glass had to use foreign specific 
fertility rates in his estimates, 
t ibid., p. 183. 
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made. This was done by applying 1932 fertility rates and the 
mortality of the life-table to the 1932 population. The method is 
described in Appendix 1. The application of this method gave us 
a population which was smaller than the Registrar-General’s estimate 
for 1937 by 5,882 persons; a diflerence of the order of i per cent., 
which falls well within the error of the method. We have added 
to each sex age group of the estimated population that proportion 
of the 5,882 persons that the population of that group bears to the 
total population. Table V shows the population of Bristol in 1937 
estimated in this way. 

Births to non-Bristol women were again excluded and gross and 
net reproduction rates for 1937 were then calculated as shown in 
Table VI. 


Table VI 

Calculation of reproduction rates , Br istol, 1937 


Ago 

Estiinatcd ft'nialo 
|)oj)uliitioii, IDliT 

Foinale live | 
births, ItK}7 

Specific fertility 
rate 

Total births in 
stat, pop. 

15-19 

15,713 

87 

0-0055 

2,520 

20-24 

17,082 i 

652 

0-0369 

16,692 

25-29 

18,992 

030 

0-0490 

21,853 

30-34 

17,955 

707 

0-0394 

17,300 

35-39 

17,027 

355 

0-0208 

8,980 

40-44 

16,282 

125 

0-0077 

3,249 

45-49 

14,671 

23 

0-0016 

654 

All 

118,322 

2,879 

0-1609 

71,248 


The gross reproduction rate for 1937 is 0-805 and the net repro- 
duction rate is 0-712. In the five years 1932-37 the gross 
reproduction rate has thus fallen by 2-9 per cent, and the net 
reproduction rate by 2-7 per cent. But this decline in fertility is by 
no means evenly distributed over the different age groups. Changes 
in specific fertility rates are shown in Table VII. Of these changes 


Table VII 

Changes in specific fertility rates, 1932-37 


Age of mother 

S.F.K., 1932 

S.F.R., 1937 

% Change 

IH! 3 HH 

0-0040 

0-0055 

H- 37-5 




+ 25-1 




- 5-2 



0-0394 

~ 4-6 

35-39 

0-0274 

0-0208 

- 24-1 

40-44 

00115 

0-0077 

- 33-0 

45-49 

0-0004 

0-0016 

+300-0 
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we may dismiss the very large increase in the age group 45 -49 as 
due to chance fluctuations of the very sinall numbers involved. The 
age group 15-19 is known to have fluctuating Hpeeific fertility rates, 
but the 25 per cent, increase in the age group 20-24 merits con- 
sideration. In a later section we shall show that the proj)ortion of 
first-born children is significantly higher in 1937 than in 1932. 
But this may be due to a sudden increase in the number of marriages. 
We have accordingly extracted the number of marriages in Bristol 
from 1929 to 1937 from the Annual Reports of the Medical Officer 
of Health for Bristol. These are shown in Table YllL 

Table A^ll 

Ntimher of ^narriages in Bristol^ 1929-37 


1929 

3,197 

1932 

3,098 

1935 

3,558 

1930 

3,320 

1933 

3,183 

1930 

3,805 

1931 

3,287 

1934 

3,435 

1937 

3,781 


Whilst the number of marriages registered or solemniz(3d’ in 
Bristol does not, of course, acc'ount completely for births in the 
next year, or even for first births, it is probable tliat an increase in 
marriages will later be reflected by an increase in births. Table VIII 
shows that there was a peak in marriages in 1936. According to 
the Registrar -Gene r aV s Statistical Review for 1936, 44*5 per cent, of 
all women marrying in England and Wales in that year were aged 
24 or less. If we assume a similar percentage for Bristol, and if 
we further suppose one half of these 44*5 per cent, to have their 
first child within a year or so of marriag(‘-, then there would be 740 
such births in 1932 and 856 in 1937, an increase of i;5’7 per cent, in 
specific fertility rates, if the female population had remained 
stationary. In fact the population aged 15 to 24 was 36,645 in 
1932 and 33,395 in 1937, so that the proportional increase in specific 
fertility rates would be even larger. These calculations arc meant 
to show that it is povssible that a large part of the increase in specific 
fertility rates may be accounted for by the 1936 marriage peak. 
Without entering into the vexed controversy whether the l)irth rate 
is or is not affected by economic conditions, it may safely be sug- 
gested that 1937 was a more suitable year in which to have a cliild 
than 1932. Children born in the latter year would have been 
conceived in the beginning of the slump, wdieii economic insecurity 
was very pronounced. All this suggests that the rise in specific 
fertility rates at ages 15 to 24 may not be wholly unconnected with 
economic revival. It would certainly be unsafe to regard it as a 
permanent rise of fertility at these ages without adducing much 
additional evidence. 
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The rest of the specific fertility rates in 1937 show decreases as 
compared with 1932, and the decrease seems to be getting larger 
with advancing age. This aspect of the problem will be dealt with 
more conveniently in a later section where ago and parity are 
compared. 

It remains to deal with relative fertility at various ages. For 
this problem all births have to be considered, and Table IX gives a 
comprehensive picture. 

Table IX 

Relative fertil ill/ at various ages 


Age of in other 

l.ive births, 
lyna 

Livcbirtlis, 

1937 

1932, % 

1937, % 

15-^19 

== 100 

1932 

1937 

15-10 

153 

171 

2*60 

2-88 

100 

100 

: 3()-24 

1,100 

1,368 

20-20 

23-07 

778 

800 

2 r >-20 

1,874 1 

1,028 

31-81 

32-51 

1,225 

1,127 

:io~u 

1,436 

1,454 

24-38 

24-52 

939 

850 

35-30 

881 

718 

14-05 

12-11 

576 

420 

40-44 

335 

252 

5-60 

4-25 

219 

147 

45-40 

22 

”^30 

0-37 

0-66 

I 

14 

23 


It is easily seen that both in 1932 and in 1937 over 50 per cent, 
of all births are accounted for by women between the ages of 20 
and 30 and over 75 per cent, of all births by women between the 
ages of 20 and 35. More detailed statistics show that the specific 
fertility rate declines sharply at age 32 or 33. 

In computing reproduction rates we have used female birl^s only 
instead of computing total specific fertility rates by using all births, 
whose sum would then be multiplied by the sex ratio at birth. Our 
figures apj)ear to indicate that the sex ratio at birth may differ 
for difierent ago groups of mothers, and for this reason it seemed 
desirable to use female births only in the calculations.* 

3. Future population 

In Table X we show the estimated future population of Bristol 
and its age distribution, on the assumption that fertility remains at 
the 1937 level and that mortality is measured by our life-table. 
The method of estimation is described in detail in Appendix 1. It 
should be noted that the population aged 72 and over will be slightly 
under-estimated in these tables, as the life-table tends to exaggerate 
mortality at age 72 and over. In Table XI the estimated total 
population is shown at five-yearly intervals for the next 65 years. 

* I liope to bo able to analyse the figures relating to the sex ratio at birth 
in greater detail later. 

m2 
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Table X 

Estimated future population of Bristol (in OOO’b) 


Age 


Males • 



Females 


1937 

1942 

1947 

1952 

1937 

1942 

1947 

1952 

0-4 

16-1 

14-3 

13-7 

12-9 

14-3 

13-7 

13-1 

12-3 

5-9 

14-3 

14-3 

13-0 

13-0 

14-0 

13-7 

13-1 

12-6 

10-14 

16-7 

14-2 

14-2 

13-5 

16-2 

13-9 

13-6 

13-1 

15-19 

15-9 

16-5 

14-1 

14-1 

15-7 

16-0 

13-8 

13-5 

20-24 

16-4 

15-6 

16-3 

13-9 

17-7 

15-5 

15-8 

13-6 

25-29 

16-6 

16-2 

15-4 

16-0 

19-0 

17-4 

35-3 

15-6 

30-34 

15-9 

: 16-3 

15-9 

15-1 

18-0 

18-7 

17-2 

15-1 

35-39 

13-9 

15-5 

16-0 

15-6 

17-0 

17-7 

18-4 

16-9 

40-44 

130 

13-5 

15-1 

15-6 

16-3 

16-6 

17-3 

18-1) 

45-49 

121 

12-5 

13-0 

14-5 

14-7 

15-8 

16-1 

16-7 

50-64 

11-2 

11-4 

11-9 

12-3 

13-7 

14-0 

15-1 

15-4 

65-59 

10*4 

10-3 

10-5 

11-0 

12-9 

12-9 

13-2 

14-2 

60-64 

8-9 

9-3 

9-2 

9-4 

10-6 

11-9 

11-9 

12-2 

65-69 

6-4 

7-4 

7-7 

7-7 

8-2 

9-3 

10-6 

i{)r> 

70-74 

4-3 

4-8 i 

6-5 

5-7 

6-2 

6-7 

7-6 

8-7 

75-79 

2*2 

2-7 

3-0 

3-4 

3-9 

4-4 

4-8 

5-4 

80-84 

1-0 

M 

1-3 

1-4 

1-8 

2-1 

2-4 j 

2-6 

85-89 

0-3 

0-3 

0-3 

0-4 

0-6 

0-6 

0-7 

0-8 

90-94 

— 

— 

— • 

01 : 

0-1 

0-1 

0-1 

0-1 

Total 

194-5 

196-4 

196-7 

195-5 

220-6 

22M 

220-0 

217-2 


Table XI 

Estimated total future population of Bristol (in 000 ’s) 


* 

Males 

Females 

Total 


Males 

Females 

Total 

1937 

194-5 

220-6 1 

415-1 

1972 

178-8 

192-1 

370-9 

1942 

196-4 

221-1 I 

417-5 

1977 

172-5 

183-6 

356-1 

1947 

196-7 

220-0 

416-7 

1982 

165-4 

174-7 

340-1 

1952 

195-5 

217-2 

412-7 

1987 

157-8 

165-4 

323-2 

1967 

192-9 

212-7 

405-6 

1992 

150-0 

156-2 

306-2 

1962 

189-0 

206-8 

396-8 

1997 

142-1 

147-3 

289-4 

1967 

184-3 

199-8 

384-1 

2002 

134-5 

138-9 

273-4 


In Table XII we give the quinquennial percentage change in the 
population. The estimated future population is also shown as a 
percentage of the 1937 population. 

From these tables it is seen that the male population will go on 
increasing slightly until about 1947, and will then begin decreasing 
at an increasing rate until the end of the century, when the rate of 
decrease shows signs of becoming stable. In the case of females 
the decrease will set in earlier, but again the rate shows signs of 
stability at the end of the present century.* The decline of the 

* It should be emphasized that these percentage rates of decrease are only 
it»ugh approximations. The calculation of the stable population and the 
corresponding true rates of decrease are left to the next section. 
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Table XII 

Quinquennial percentage changes in the population 


% Change 

1937 Population == 

100 

l*erio(l 

Males 

Females 

Year 

MaU'-s 

Females 

1937-42 

4 -1*0 

4 -0*2 

1937 

100*0 

100*0 

1942-47 

4 -0*2 

—0*5 

1942 

101*0 

100*2 

1947-52 

-0*6 

-1*3 

1947 

lOM 

99*7 

1952-57 

-1*3 

-2*1 

1952 

100*5 

98*5 

1957-62 

-2*0 

-2*8 

1957 

99*2 

96*4 

1962-67 

- 2*5 

-3*4 

1962 

97*2 

93*7 

1967-72 

-3*0 

-3*9 

1967 

94*8 

90*6 

1972-77 

-3*5 

-4*4 

1972 

91*9 

87*1 

1977-82 

-4 1 

i —4.8 

1977 

88*7 

83*2 

1982-87 

-4*6 

-5*3 

1982 

85*0 

79*2 

1987-92 

-4*9 

-5*6 

1987 

8 M 

75*0 

1992-97 

-5*3 

-5*7 

1992 

77*1 

70*8 

1997-2002 

-5*3 

-5*7 

1997 

73*1 

66*8 




2002 

69*2 

63*0 


female population begins earlier than tbat of the male because of 
the different age distributions of the two sexes. Whilst in 1937 
48*8 per cent, of the male population were under 30, the corre- 
sponding proportion among females was only 43-9 per cent. The 
mortality under 30 being fairly low, the decline begins to show 
itself earlier among females, a larger proportion of whom is subject 
to heavier mortality experience. 

In Table XIII the estimated population of schoolchildren is 


Table XIII 

Estimated number of schoolchildren in Bristol {aged 5 to 14) a^id 
percentage changes 


Year 

111 (000 ’s) 

% Decrease 

1937 Population -- 100 

Males 

Females 

Males 

Females 

Males 

Females 

1937 

31*0 

30*2 

8*1 

8*6 

100*0 

100*0 

1942 

28*5 

27*6 

2*5 

3*3 

91*9 

91*4 

1947 

27*8 

26*7 

4*7 

3*7 

89*7 

88*4 

1962 

26*6 

25*7 

5*3 

5*4 

85*5 

85*1 

1957 

25-1 

24*3 

6*4 

6*6 

81*0 

80*5 

1962 

23*5 

22*7 

6*4 

6*2 

75*8 

75*2 

1967 

22*0 

21*3 

5*9 

5*6 

71*0 

70*5 

1972 

20*7 

20*1 

4*8 

5*5 

66*8 

66*6 

1977 

19*7 

19*0 

5*1 

5*3 

63*5 

62*9 

1982 

18*7 

18*0 

5*3 

4*4 

60*3 

59*6 

1987 

17*7 

17*2 

5*6 

6*4 

57*1 

57*0 

1992 

16*7 

16*1 

5*6 

6*4 

53*9 

53*3 

1997 

16*6 

15*2 

51 

5*9 

50*3 

50*3 

2002 

14*8 

14*3 

— ' 

— 

47*7 

47*4 
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shown together with its percentage decreases. The decline in 
numbers among them is much more rapid than among the popula- 
tion as a whole, because the effects of the low fertility rate are 
quickest in making themselves felt among the youngest section of 
the population. 

Table XIV shows the changes in the age distribution of the 
population. We have divided it into four age groups, one of which 
comprises the population of working age (aged 15 to 64) and into 
three classes of dependents aged o to 4, 5 to 14, and 65 and over 
respectively. It is seen that the proportion of the working popula- 
tion does not show any marked decrease, and more especially the 
male working population remains proportionately almost constant. 
Thus the fear that the burden of maintaining a declining population 
will fall on a smaller proportion of the population than is the case 
to-day is seen to be unfounded. 

Table XIV 


Per cent, age distribution of the estimated future population 


Year 

]\tales 

F(}inaloB 

0-4 

r)-M 

15-04 

65- 

0-4 

5-14 

15-64 

65- 

1937 

7-8 

15-9 

( 39-1 

7-3 

6-5 

! 13-7 

70'5 

9-4 

1947 

7-0 

141 

( 39-9 

9-1 

()•{> 

12-1 

701 

11-9 

1957 

6-2 

130 

70-8 

100 

5-4 

11-4 

69-3 1 

139 

19(37 

5-8 

11-9 

71-2 

no 1 

5 1 

10-7 

68*1 

16-1 

1977 

5-6 

11-4 

( 59-7 

13-3 

50 

10-4 

65-7 

190 

1987 

5-4 

11-2 

68-7 

14-8 

4-9 

10-4 

(> 4-9 

19-9 

1997 

5-4 

11-0 

68-2 

15-5 

4-9 

10-3 

65*1 

19*7 


But, whilst the proj^ortion of the population of working age will 
remain constant, the position of the different groups in the non- 
working population is almost wholly reversed. To-day people 
aged 65 and over constitute less than 10 per cent, of the population 
and the number of dependent children is almost double that of the 
aged. In 60 years’ time, however, the number of dependent 
children will fall short of the number of aged people. This will, 
of course, have important effects on social life, and especially on 
family life. The trend should also be taken into account when 
the building of schools and health clinics is considered. In Table 
XIII we showed that the decline in the number of schoolchildren 
will, in the absence of any net inward migration, set in almost 
immediately. Expenditure on schools or infant clinics should 
therefore aim at improving quality rather than quantity. 

In this section we have used the indicative mood throughout, 
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but the use of the subjunctive would be much more appropriate. 
The calculations in this section cannot show what will happen to 
the future population of Bristol, they do show what is implied in 
the present level of fertility and mortality as projected into the 
future. It might be argued that these assumptions are arbitrary 
and that they do not allow for migration. Let us deal with the 
second objection first. Mr. Hhaimon, in a yet unpublished study 
on “ Migration and the Bristol Area,” has shown that the growth 
of Bristol in the past has been due mainly to natural increase and 
that inward and outward migration have been almost equal. More- 
over, it is difficult to see where the migrants of the future are to 
come from, as Dr. Charles has shown * that the experience of the 
country as a whole will be similar to that of Bristol. And the one 
conclusion that emerges most clearly from our discussion is that 
quite a considerable amount of net inward migration will be neces- 
sary in order even to maintain the population of Bristol at its 
present leveLf As regards the first objection, it is undoubtedly 
true. It is almost certain that there will be changes both in fertility 
and mortality. But any attempt to estimate the extent, and 
indeed even the direction, of these changes must be mere guesswork. 

We are therefore left with the conclusion that a decline in the 
population of Bristol is inevitable. It may be larger or smaller 
than our figures indicate, but a decline there will be. Again, this 
will have important effects on the life of Bristgl, and the expecta- 
tion of a declining j)opulation should be taken into account when 
new long-term plans are put into effect. Housing and sewage 
schemes, the provision of parks and open spaces, hospital and 
maternity facilities, urban transport — all these must take the 
population factor into account. It would need too much space to 
go into detail here, a full discussion of the economic consequences 
of a declining population in the national sphere, to which further 
reference should be made, has recently been published. J 

The j)icture will be rounded off in scH'.tion 4, which will deal with 
the stable population and with its corresponding real rate of decrease. 
Taken in conjunction with the figures of this section, it should give 

* The Effect of Present Trends in Ferliliiy and Mortality upon the. Future 
Population of England and Wales and upon its Age Compositkm. By Enid 
Cliarlcs. London and Cambridge Economic Servic^e, Special Memorandum 
No. 40. London, August 1935. Dr. Charles’s is only one of many similar 
studies, all pointing towards a substantial decline of the population of this 
country in the near future. 

t It may be argued that the influx of evacuees into Bristol may lead to 
some inward migration, as some firms may stay in Bristol after the end of the 
war. This appears improbable and no reasoned estimatti of migration could 
be made at the present stage, even if the argument were true. 

J W. B. Keddaway, The Econmnics of a declining Population, London, 1939. 
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a fairly compreliensive picture of the meaning of present fertility 
and mortality rates. 

4. The stable population 

In the preceding section we have demonstrated the effects that 
a contiimation of present fertility and mortality rates will have on 
the Bristol population. These cahnilations are very laborious, and 
to carry them farther than we have done would serve no useful 
purpose. At the same time they do not tell us much about the 
ultimate fate of the Bristol population. 

In order to obtain that knowledge we must make use of the 
methods first devised by Bortkiewicz and Lotka.* They have 
shown that if a ])opulation is subject to constant fertility and 
mortality it will ultimately settle down to a stable rate of increase 
or decrease and to a stal)le age distribution. Both the stable rate 
of decrease and the stable age distribution may be computed from 
a knowledge of the net fertility schedule. The method and formulae 
we have used are given in Appendix 2. 

We find that if present fertility and mortality trends continue 
unchecked, and if there is no net inward migration, the female 
population of Bristol will ultimately settle down to a stable rate of 
decrease of 0*01348 or 1*15 per cent, per annum. We have shown 
in Table XII that the female j)opulation as com[)uted by our arith- 
metical method decreases by 5*7 per cent, over the two five-year 
periods 1992- 97 and 1997- 2002. This corresponds approximately 
to the yearly stable rate of d(‘(*rease computed above. Small 
oscillations about th(‘ stable rate of decrease may take place after 
2002, but they will continuously diminish in magnitude. The 
average age of mothers at confinement will be 29*32 years. 

We have also computed the age distribution of the stable female 
population. It is given in five-yearly age groups in Appendix 2. 
For our purposes it wull be sufficient to give a summary table, 
comparable with Table XIV. 

It is easily seen that the age distribution of the estimated 1997 
population corresponds nearly to that of the stable population. 

What is true of the female population will also hold of the males 
if the sex ratio at birth is assumed to be constant. The five- 
yearly decreases of the males show signs of becoming stable at the 
end of the century, but their stable rate of decrease will probably 
be slightly lower than that of the females. 

* Bor the most recent statements of the theory see E. C. Bhodes, “ Popula- 
tion Mathematics,” ch. V-VI, Journ. Roy, Siat, Soc.^ Part 2, 1940, and 
Lotka, Analyse deniographique avec application particulitre d Vespece humaine, 
j)p. 64-71. 
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Table XV 

Per cent, age distribution of the stable female population compared 
uith that of the estimated 1997 population 


Age 

stable population 

1997 population 

0-4 

4-8 

4-9 

r>-i4 

10-2 

10-3 

15-64 

64*8 

65-1 

65- 

20-2 

19-7 


To sum up, the effect of an unchecked continuation of present 
fertility and mortally rates means that in the next 65 years the 
population of Bristol will, in the absence of net inward migration, 
decrease from 415,000 to about 273,000, a decrease of about 34 per 
cent., and will thereafter continue to diminish by about 5^^ per cent, 
of itself every 5 years. This rate of decrease roughly corresponds 
to one third every 30 years. 

5 . Mother s age and parity order 

Before beginning to analyse differential fertility in Bristol we 
shall have to devote some attention to the relation of the age of the 
mother to the parity order of the child. The information as to 
parity order may be obtained from the Birth Register, and theoreti- 
cally parity should, of course, include any product of conceptions ; 
that is to say, stillbirths and abortions should be counted. When 
we investigated the Health Visitors’ Records * which gave the 
previous pregnancy history of the mother it became clear, how- 
ever, that the number of admitted abortions was so low that we 
were forced to the conclusion that there had been some conceal- 
ment. This factor, could not, of course, be taken into account in 
the tables. The tables in Appendix 3 give us the distribution of* 
live births by age of mother and parity order for each of the years 
1932 and 1937 , (We have excluded stillbirths because no informa- 
tion regarding them could be gathered from the follow-up study of 
Health Visitors’ Records described below.) The number of children 
born appears to decline sharply after the mother has reached the 
age of about 32 or 33, but in neither of the tables is there a sharply 
defined peak at which the maximum number of births takes place. 
We have calculated mean parity ages for the mothers, and in 
Table XVI we show them for the two years studied together with 
the ratio of their difi’erence to its standard error. 


* See Section 6 below. 
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Table XVI 

Average age of mothers for various parities 


Live l)irtlis, Bristol, 1032 and 1937 


Para 



1932 

1037 

DiiT./S.E. cliff. 

1 

26-27 

26-41 

1-08 

2 

28-84 

29-07 

1-28 

3 

31-03 

31-04 

0-04 

4 

33-22 

32-85 

1-12 

6 

34-83 

33-98 

2-07 

6 

35-50 

35-79 

0-62 

7 

37-63 

37-27 

0-65 

8 

38-09 

37-16 

1-37 

9 

38-10 

38-78 

^ 0-89 

10 

38-88 

40-43 

^ 1-91 

11- 

41-08 

[ 41-62 

0-98 

All 

29-87 

29-31 

5-09 


Regarding a difference that exceeds twice its standard error as 
significant, there is only one such diff(‘rencc between individual 
mean parity ages. The average age for all mothers is, however, 
significantly lower in 1937 than in 1932. This must be due to 
the changing weights given to individual mean parity ages, or, in 
other words, to a change in the proportion of children of low parity 
order. There is also an irregularity in the smooth progression of 
average ages at parity 8. In 1932 the mean age at eighth con- 
finement is lower by only o-oi of a year from the mean age at ninth 
confinement, and in 1937 it is actually lower than the mean age at 
seventh confinement. These irregularities must be ascribed to 
chance fluctuations. 

In Table XVII we show the proportion of children of various 
parity orders born in 1932 and 1937, and compare it to two similar 
distributions, one relating to Stockport in 1937 and the other to 
Glasgow in 1913.* 

On testing the 1932 and 1937 Bristol distribution for significant 
difference by the yf test,t we find a of 90*26, which for 10 degrees 
of freedom gives us a P of less than i per cent. We thus conclude 
that the difference between the two distributions cannot be due to 
random fluctuations, and an inspection of Table XVII will show 
that there has been a real tendency for the proportion of children 
of high parity to fall in 1937, as compared with 1932. 

* Reid and Mackintosh, “ The Incidence of Anjemia in Pregnancy,” The 
Lancet^ vol. 232, 1937, p. 43, Pearson and others, “ On the Correlation of 
Fertility with Social Value, Section III, Olasgow Data,” by H. J, Laski, 
Eugenics Laboratory Memoirs, 1913, No. 18, p. 47. 

t The formula used was that given by Fisher in Statistical Methods for 
Research Weyrkers (7th Edition), p. 91. 
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Table XVII 


^Proportion of children of various parity orders 


Para 

Bristol, 

19^2 

3*.risto], 

1937 

Stockport, 
1937 j 

Glaspow, 

1913 

1 

37-47 

43-13 

39-71 

14-14 

2 

24-64 

25-32 

23-92 

16-46 

3 : 

12-97 

12-59 

13-36 

14-09 

4 

7-96 

7-28 

8-03 

11-97 

5 

5-68 

4-19 

5-87 

11-90 

6 

3-97 

2-36 

3-34 

9-07 

7 

2r)l 

1-75 

2-08 

7-33 

8 

1-82 

0-98 

1-08 

5-60 

9 

1-08 

0-68 

0-99 

4-02 

10 

0-85 

0-68 

0-63 

2-22 

11- 

1-05 

1-04 

0-99 

3-20 

All 

100-00 

100-00 

100-00 

100-00 


In tlie Stockport sample the authors examined a series of i,io8 
pregnant women. There was no selection as to social circumstances 
or as to parity, the ])atients Ix'ing those who attended Stockport 
Corporation ante-natal clinics. The Stockport results agree fairly 
well with the Bristol results for the same year. On testing the two 
distributions by the fest, we obtain a x*^ of 15*84, which for 10 
degrees of freedom corresponds to a P of about 10 per cent. The 
two distributions are thus not signiticantly different. From these 
two sam])les it might be concluded that the percentage of first-born 
children in a 1937 urban population was in the neighbourhood of 
40 per cent., and that roughly three-quarters of the children born 
were either first, second or third children. 

These results provide a striking contrast to the pre-war situation 
in Glasgow. The data consisted of ‘‘ reports on upwards of 8,000 
babies born in Glasgow most kindly provided by Dr. Chalmers, the 
Medical Officer of Health for the City. This material ... is not 
drawn from a special class.” The tables really give the size of the 
family, which is not quite the same as parity order, but, even so, 
the discrepancies are striking. It appears from the context of the 
Glasgow study that the data related to the working class, but if 
these figures were compared to corresponding ones for Bristol 
unskilled labourers in 1937 , there would still be a large discrepancy. 
There appears to have been a decline in family size even amongst 
the lowest occupational groups. , 

A similar study was made by Kennedy in Edinburgh in 1933 .* 
He collected records of 10,000 cases in the gynascological wards of 

* Kennedy, “ The Menarcho and Menstrual Type,” Journ. Obat, Oyn. 
Brit, Empircy 1933, p. 792. 
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the Edinburgh Eoyal Infirmary, and from his data Pearl * computed 
the percentages shown in the following table. 

Table XVIII 


First-horn children per cent, of all live-horn children 


Mother’s age 

Bristol, 19. '’•2 

Bristol, 10.17 

Edinburgh, 19. 1.1 

Under 25 j 

69-0 

70-5 

63-8 

25-34 

35-7 

40-2 

28-8 

35-44 

8-9 

11-8 

18-8 

Over 45 

— 

7-7 

9-9 


Pearl was surprised at the high percentages obtained by Kennedy, 
and .thought that this was due to the fact that Kennedy used 
gyngecologically defective material, among which he expected to 
find a preponderance of primij)arae. The Bristol figures suggest 
that but for the age groups 35 and over Kennedy’s figur(;s under- 
estimate rather than over-estimate the percentage of primiparae in 
the different age groups. Women over 35 wlio experience their 
first pregnancy are probably more apt to go to hospital for their 
delivery, so that the higher percentage in those age groups may 
be explained by that fact. 

In Table XIX we show children of various parities as a per- 
centage of all live-born children. 

Table XIX 


Children of various parities per cent, of all live-horn cJiildren, Bristol. 


Mother’s 

age 


1932 

1 

Tara 

1937 


1 

1~3 i 

4-8 

Over 9 

1 

1-3 

4 8 

Over 9 

15-19 

93'8i 

100-00 





91-07 

100-00 I 





20-24 

65-74 

98-75 

1-26 

— 

67-90 

98-36 1 

1-63 

— 

25-29 

45-34 

89-75 

10-19 

0-06 

48-52 

90-50 1 

9-49 

— 

30-34 

23-04 

67-07 

31-48 

1-45 

29-08 

75-05 

24-24 

0-70 

35-39 

11-00 

41-53 

50-18 

8-27 

13-90 

52-19 ' 

40-43 

7-38 

40-44 

3-26 

20-52 

56-68 

22-80 

5-65 

28-64 

47-18 

24-19 

45-49 


11-11 

61-11 

27-79 

7-69 

12-81 

41-03 

46-15 


We may disregard the percentages in the first and last age 
groups as being subject to large fluctuations. In almost all the 
other age groups we observe an increase in the proportion of first, 
second and third births. There have been substantial decreases 
in the proportion of children of parity order four to eight, but the 
* Pearl, The Natural History of Population. Oxford, 1939, p. 133. 
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percentage of children of very high parity order has held its own. 
This suggests that there is a number of persons who are liable to 
have large families and who do not seem to be influenced much by 
external conditions. This problem will be dealt with in greater 
detail in the section devoted to differential fertility. 

In Table XX mean parities for various age groups have been 
computed. The concept of mean parity has no well-defined mean- 
ing when taken by itself, l)iit it might be useful for purposes of 
comparison, especially for comparison between different occu- 
pational groups. Between 1932 and 1937 there has been a decrease 
in mean parities in all age groups except the first and the last, 
which are known to be subject to large fluctuations. 

Table XX 

Mean panties at various ages, Bristol, 1932 and 1937 


Age of mother 

n):{2 

1 

3937 

15-19 

107 

MO 

20-24 

144 

1-42 

25-29 

1-95 

1-8S 

;]0-34 

3-04 

2-05 

:i5-39 

4-49 

44)0 

40-44 

ivV^ 

5-81 

45-49 

()-78 

7-51 

All 

2-72 

2-40 


In this case the increase in the last age group may be explained, as 
there was a larger number of births to women aged 45 to 49 in 1937 
than in 1932. As these births tend to be of a high jiarity order, 
the average for this group has been raised. 


Table XXI 

Standard deviations of mother s ages ahout mean parity ages 


Fiira 

3932 

3 937 

Uiffcrenco 

Bt. error of (iitf. 

1 

4()0 

I 4-69 

1-00 

2 

4-76 

4'78 

0-17 

3 

4-95 

4-99 

0-22 

4 

4-91 

4-83 

0-35 

5 

4-61 

4-96 

1-21 

6 

3-99 

4-49 

1-52 

7 

4-17 

4-25 

0-21 

8 

3*50 

4-43 

1-81 

9 

3-42 

3-94 

0-90 

10 

3*51 

3-84 

0-40 

11- 

2-98 

3-06 

0-20 

All 

5-98 

5-83 

1-88 
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In Table XXI we give the dispersion of mother's ages about the 


mean parity ages, as measured by the standard deviation. If 

is taken as the standard error of the standard deviation, none of 
the dispersions has changed significantly between 1932 and 1937. 


These dispersions will be valuable for comparison with those found 


in the different occupational groups. 


6 . Differential fertility — description of the material 

So far we have been concerned with the fertility of the Bristol 
population as a whole, and we have utilized the material available 
in the Bristol Births Notifications Register. We shall now attempt 
to investigate differences in fertility among the different occu- 
pational groups in Bristol. In order to do this we have had to use 
information collected by the Health Visitors employed by the 
Maternity and Infant Welfare Department of the Corporation of 
Bristol. 

The Health Visitors visit every child born in the city at least 
once, •and in the great majority of cases they continue regular visits 
until the child reaches the age of 5 and passes from their care into 
that of the School Medical Servi(;e. In a number of cases the 
families of the children are classified as O.V.8., or “ over visiting 
standard,” and no further visits are then made. As a rule O.V.S. 
families are middle-class families. The Health Visitors have no 
compulsory powers of entry, and in some cases they arc refused 
admission to the houses. But it says much both for the tact and 
the skill of the Health Visitors that the proportion of refusals is 
very small and appears* to be diminishing. 

The Health Visitor keeps a record card for each family she 
visits, and proceeds to complete this card during the cours(i of her 
visits. From these cards we have extracted certain social and 
medical data. For our purposes the most important one is the 
occupation of the father. It is these data that we shall be using 
in the rest of this paper. Unfortunately some mothers appear to 
resent giving this information, and as it is the primary duty of the 
Health Visitor to look after the child’s welfare, and not to collect 
statistics, she may not press for information, for fear of being 
refused entry the next time she calls. Some of the record cards 
were therefore incomplete. Information is especially scanty where 
the occupation of the father is concerned, and we have this informa- 
tion in about 50 per cent, of the cases only. 

Apart from the incompleteness of the records there are a number 
of cases where the entry in the birth register cannot be matched 
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witli a corresponding entry in the files of the Maternity and Infant 
Welfare Department. Apart from the O.V.S. families which we 
have already mentioned, no information exists about stillborn 
children, children who have died before the investigation was 
made,* or children whose parents have moved outside the city’s 
boundaries. Moreover, the department occasionally loses track of 
one family moving from one part of the city to another. In in- 
vestigating the records we are not, therefore, dealing with the 
population as a whole, but with a sample of live-born children, 
born in Bristol in 1937 and surviving into 1939. 

Is this sample likely to be a random sample? Unfortunately 
we can make no tests to answer that question. But certain con- 
siderations must be taken into account. In the first case the 
Health Visitor is likely to be more inquisitive if the standard of 
living of the family is low, for it is in these cases that the social 
environment of the child becomes important from the point of 
view of its medical progress. And, in the second place, there is a 
tendency for people to be more reticent about their private affairs 
the higher they stand on the social ladder. We would therefore 
expect to have more information about families at the lower end 
of the social scale, and this slight downward bias must be borne in 
mind when the results of the sample are interpreted. 

We have used the occupational code of the Bristol Social Survey, 
re])rinted in A])pendix 4. This code is almost identical with that 
of the Merseyside Social Survey. But we did not have the same 
information that the Bristol Social Survey investigators had when 
they came to code their occupations. In particular we had no 
information whatever about wages, and some small differences in 
coding are inevitable. 

The Bristol Social Survey Code has lo occupational classes. 
This is too large a number for the purposes of this paper, and we 
have condensed them into five as follows : 

0123 = middle class and clerical. 

45 = minor commercial, ahopkeepers and shop assistants 
67 — workmen in supervisory positions and skilled artisans. 

8 “ semi-skilled workers. 

9 ™ unskilled labourers. 

In Table XXII we show the percentages in each of the last four 
occupational groups in our sample and in the Social Survey. We 
have compared the last four groups only, as the Social Survey 
excluded all non-manual workers earning more than £250 per 
annum. 

* That is to say children who died under the age of 2 years. This is a 
big gap, especially as no information is available about infantile and neo-natal 
deaths beyond the purely biological information given in the Birth Register.* 
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Table XXH 

Proportions in different occupational groups 


Occupa- 

tional 

group 

Social survey 

Populatiou sample 

Number 

Ter cent. 

Number 

I*er cent. 

45 

294 

8-77 

344 

13*37 

67 

1,051 

31-35 

796 

30*94 

8 

1,180 

35*20 

009 

23*67 

9 

827 

24*67 

824 

32*02 

All 

3,352 

100*00 

2,573 

100*00 


It is evident from this table that we have more information 
about Class 9 (unsldlled workers) than about the other classes. 
This bears out the a priori considerations advanced above. 

7. Mean parity ages in different occupational groups 

We may now turn to an examination of differences in fertility 
between different occupational groups. For this purpose we have 

Table XXIII 


Mean parity ages in different occupational groups 


Occupational 

group 

Tara 

1 

2 

3 

All 

0123 i 

27*95 

30.50 

31*91 

29*64 


0*40 

0*42 

0*89 

0*30 

45 

27*06 

29*64 

31*73 

29-34 


0*37 

0*43 

0*70 

0*28 

67 

26*19 

28*80 

30*94 

28-51 


0*23 

0*33 

0-45 

0-19 

8 

25*98 

28*72 

31*11 

29*15 


0*30 

0*35 

0*58 

0-24 

9 

24*56 

27-60 

29*63 

30-10 


0*30 

0*32 

0*47 

0*23 

All 

26*41 

29*07 

31*04 

29*31 


0*09 

0*12 1 

• 1 

0*18 

0-08 


constructed tables showing the number of births to mothers whose 
husbands are known to be in certain occupational groups. These 
births have been tabulated by the age of the mother and by parity 
order. Mean Parity Ages have been computed in all cases where 
the number of births of a given parity order exceeds 25. If the 
number fell short of 25 the sampling error would become so large 
that no reliance could be placed on comparisons. The relevant 
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information is given in Table XXIII. The figure below each 
mean parity age gives its standard error. 

If we concentrate our attention on mean parity ages at parity 1 
we see that there is a pronounced fall in the mean age as we go 
down on the social scale. If there were no interference with fer- 
tility by birth control or similar means the age at first delivery 
would serve as an index of the age at marriage. As we know that 
birth control is in fact being practised, and as no statistics for 
differential age at marriage arc available, we cannot analyse the 
relative importance of these two factors. We shall have to be 
content with establishing the fall in the age at first delivery that 
occurs in the lower occupational groups. 

In Table XXIV the ratio of the difference in age at first delivery 
in different occupational groups to its standard error is tabulated. 
This table exhibits some interesting results. The most striking 
of them is that the differences between group 9 and all other occupa- 
tional groups are significant. There appears to exist a real differ- 
ence between the average age at first delivery of labourers’ wives 
and that of all other women. We have mentioned above that our 
sample may be biased in a downward direction — that is to say, 

Table XXIV 

Ratio of differences in mean parity ages at parity 1 to their standard 

error 


Occuiiat.ional group 

45 

67 

8 

9 

01:23 

105 

3-83 

3-94 

6-78 

45 

— 

198 

2*25 

5-21 

67 


__ 

0-55 

4-29 

8 



— 

3-38 


there may be a tendency for labourers who are in the lower section 
of group 9 to be s(dected. But if we accept the measure of dis- 
persion given by the standard deviation of the distribution of the 
mothers’ ages as correct, wc find that the difference between group 8 
and group 9 would have to be reduced by 0*58 or. by 41 per cent, 
of itself in order to become statistically insignificant. The difference 
•seems undoubtedly to be a real one. 

At the other end of the scale the average age at first delivery in 
the highest group (0123) is significantly different from the corre- 
sponding average ages of all, but the next highest group (45). The 
age at first delivery in group 45 differs significantly from the corre- 
sponding ages in groups 8 and 9, and the difference between it 
and group 67 is almost significant, One might conclude tl;iat there 
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is a significant difference in the average age at first delivery between 
the middle and shopkeeping classes on one hand and the manual 
workers on the other. 

The spread of the births around the mean age, as shown by 
the standard deviation of the distribution of mothers' ages, is given 
in Table XXV. At parity 1 it does not seem to differ much between 
different occupational groups. 

Table XXV 

Standard deviation of mothers^ ages at given parities in different 
occupational groups 


Tara 


Occupational group 

I i'ura 

1 

= 1 

1 

3 

All 

0123 

405 

3-70 

4-65 

4-77 

45 

4-54 

4-51 

4-86 

5-19 

67 

4 - 5 () 

4-86 

4-47 

5-39 

8 

4-69 

4-61 

5-22 

5'96 

9 

4-32 

I 

4-33 

5-04 

6-58 


As regards second births, the same trend holds. If we construct 
a table similar to Table XXIV for second births, it is seen that the 
differences between group 9 and all other groups are again sig- 
nificant. The differences between the highest group and all manual 
workers’ groups are significant, but there appears to be no sig- 
nificant difference between the shopkeeping class and the upper 
working-class groups. The low value of the standard deviation 
in group 0123 should in my opinion be ascribed to chance. 


Table XXVI 

Ratio of difference of mean parity ages at parity 2 to its standard error 


Ocoupatioual group 

45 

67 i 

8 

9 

0123 

1-43 

3-21 

3-24 

5-47 

45 

— 

1-56 

1-67 j 

3*78 

67 


. — 

017 

2-61 

8 



— 

2-38 


A similar analysis may be made for parity order 3, although the 
standard errors tend to become larger there. The results are shown 
in Table XXVIL 

This table is even more striking than the previous ones. In 
spite of the much larger size of the standard error, group 9 still 
stands quite distinct from all the other groups. (The difference 
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between group 8 and group 9 'just fails to be significant, but the 
chance of a dilfercuice of i-gya or larger is 0-04884.) The distinction 
between group 9 and the other groups is emphasized by the fact 
that none of the other difTerences are significant. 

Table XXVH 

Ratio of difference of mean parity ages at parity 3 to its standard 

error 


Ocelli lilt ional 

d5 

07 

8 

D 

012;} 

0-16 

0-97 

0-75 

2-26 

45 

— 

0*95 

0-68 

2-50 

()7 


. — 

0-23 

2-02 

8 



• — 

1-97 


If the average age of all mothcirs in di Here at occupational classes 
be compared, it is seen t hat it tends to fall as we go down from 
group 0T23 to group 67, bat that it rises again in groups 8 and 9. 
This is due to different weights being given to the elements making 
up the average, the ])roportiou of children of high parity order 
who tend to be born to mothers of higher age groups being larger 
in groups 8 and 9. A comparison of means would therefore be 
useless, the percentages in various parity groups will have to be 
investigated. This will be (lone in the next section. But it might 
be profitable before ])roce(.Hling to this invx'stigation to compare 
the stamhird deviations of mothers’ ages in diflereiit ocmipational 
groups. A glanc(3 at Tabh-. XXV shows that tlu^y tend to become 
larger in the lower occu]>a,tional groups. Taking the standard error 

of the standard deviation to be — ^ , we can construct a table 

similar to Tables XXIV, XXVI and XXVII in which the ratio of 
the differences of the standard deviations to their standard errors 
are shown. This is done in Table XXVIIL 

Table XXVIII 

Ratio of the differences of the standard deviations in different occupa- 
tional groups to their standard error 


Occuiiational group 

45 

67 

8 

9 

0123 1 

1 -45 j 

2-48 

4-41 

6-96 

45 

— 

0*83 

2-96 

5-35 

67 


— 

2*71 

5-67 

8 



— 

2-70 
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Again group 9 stands apart from all others, and group 0123 is 
significantly different from all other groups except group 45. It 
should be noted, however, that in this case there is a distinction 
between group 8 and higher social classes. The standard deviations 
are related to the range of the distributions, and they might be 
taken as a very rough index of the length of the actual as distinct 
from the potential child-bearing period. Taking the standard 
deviation of group 0123 as loo, we find that the standard deviations 
in groups 45, 67, 8 and 9 become 109, 113, 125 and 138 respectively. 
The spread of mothers’ ages in group 9 is higher by about 40 per 
cent, than that in group 0123. This is an indication that the 
actual child-bearing period of an unskilled labourer’s wife is 
materially higher than that of a woman of the middle classes. 

From this section the following conclusions emerge : The age 
of the mother at first, second and third delivery decreases with 
occupational status of the husband, and the average ages in the 
lowest occupational group (group 9) especially, differ significantly 
from those of all the other groups. The average age of all mothers 
decreases with a decrease in the husband’s occupational status, but 
rises again in groups 8 and 9 mainly because of the greater incidence 
of births of high parity order in these groups. The standard 
deviation of the age distribution of the mothers increases with a 
decrease in occupational status, signifying a longer active child- 
bearing period among women whose husbands are in a low occu- 
pational group. 

8. Parity patterns in different occupational groups 

The different parity patterns in the occupational groups are 
illustrated by Table XXIX, showing the proportion of children of 

Table XXIX 


Proportion of children of various parity orders 


Pura 

0123 

45 

67 

8 

9 

1 

5211 

43-31 

47-24 

40-07 

25-00 

2 

29-12 

32-85 

26-51 

27-91 

22-33 

3 

10-73 

1 13-95 

12-31 

13-46 

13-83 

4 

4-21 

4-65 

7-91 

9-52 

9-71 

5 

1-53 

2-62 

2-64 

3-61 

9-47 

6 

M 5 

0-87 

1-26 

1-15 

5-83 

7 

0-38 

0-87 

0-75 

1-81 

4-25 

8 

0-77 

0-29 

0-75 

0-33 

1-94 

9 

— 

— 

— 

0-66 

2-43 

10 

— 

— 

0-38 

0-82 

2-18 

11 - 

— 

0-58 

0-25 

0-66 

3-03 

All 

100-00 

100-00 

100-00 

100-00 

100-00 
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various parity orders in the different occupational groups of the 
population. 

Again group 9 exhibits a completely different pattern from all 
other groups. The proportion of first-born children, which is 
about the same in groups 0123, 45 and 67, drops in group 8 to 40 per 
cent, and in group 9 to 25 per cent, of all children. Group 9 differs 
even from group 8, and the proportion of children of high parity 
order is much larger in that group than in any other group. In 
order to see whether any of these differences could have arisen 
from sampling fluctuations, we have apjilied the yf test to each 
pair of distributions. The values of yf‘ are given in Table XXX. 
For JO degrees of freedom a yf of 21*161 corresponds to a P of 
0*02 and a yf of 23*209 to a P of 0*01. Thus group 9 again differs 
from all other groups, and only one other difference (that between 
group 0123 and group 8) is significant. The size of the obtained 
from a comparison of group 9 with other groups is of quite a different 
order of magnitude from all the other s in the table. 

Table XXX 


Values of yf 


( gfoup 

4 5 

(57 

s ' 


0123 

8-05 

8-79 

25-40 ! 

114-87 

45 

— 

lJ-63 

16-.3K 

109-04 

f)7 


— 

18-78 

187-38 

8 



— 

101-07 


A similar result is obtained when mean, parities for various age 
groups arc considered. These are shown in Table XXXL 

Table XXXI 


Mean parities in different occupational groups 


Mother’s age 

(11 2:5 

45 

67 

8 


AJl 

15-19 

1-00 

l-OO 

1-04 

1-20 

1 -04 

MO 

20-24 

1-15 

1-43 

1-37 

1-47 

1-67 

1-42 

25-29 

1-62 

1-69 

1-83 

1-98 

2-47 

1-88 

30-34 

2-09 

2-23 

2-48 

2-53 

4-15 

2-65 

35-39 

2-85 

3-21 

3-57 

3-64 

5-58 

4-00 

40-44 

2-20 

4-78 

4-86 

5-62 

7-39 

5-81 

45-49 

— 

1-00 

3-50 

8-60 

9-64 

7-51 

All 

1-83 

2-02 

207 

2-37 

3-55 

2-40 


Disregarding the figures in the first and last age groups, where 
the number of births is so small as to render the averages meaning- 
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less, we see that for every age group the mean parity increases as 
we descend the social scale. This is partly due to the differences 
in the age at marriage in different occupational groups and partly 
to diff erent degree of the use of contraceptives. In this connection 
the low value for the age group 20-24: in group 0123 is especially 
noteworthy. The values in group 9 are again of a different degree 
of magnitude from all the other values given in the table. 

9. Conclusion 

We have shown that the fertility habits of persons in occupa- 
tional group 9 differ significantly from those of the rest of the 
population in Bristol when any one of throe criteria is applied. 
The ages of the mothers at their first three confinements are lower 
on the average than the corresponding ages in all other groups, 
the dispersion of the distribution of mothers’ ages is higher, and 
the parity pattern of the class as a whole is different from that of 
other classes, there being a much higher proportion of children of 
high parity order. 

The most direct way of estimating differences in fintility would 
have been the calculation of net reproduction rates for different 
occupational groups. This was impossible in our case, as the 
female population in different occupational groups could not be 
estimated with any degree of accuracy. It was for this rcuison 
that the fertility habits of different groups had to be compared by 
what may be termed secondary characteristics. But all our com- 
parisons point to the conclusion that there is a certain group with 
fertility habits distinct from the rest of tlui population and that 
that group consists mainly of people in occupational group 9. 

The differences in parity patterns are specially significant. Mean 
parity may be taken as an index of family size, and mean j)arity is 
undoubtedly greater in group 9 than in other groups. The grading 
of group 9 as the lowest occupational group does not imply any 
judgment as to their social value, but it is true that unemployment 
and poverty are more prevalent amongst them than amongst the 
rest of the population. In 1937 29*7 per cent, of families whose 
man-head was in group 9 were below the poverty line of the Bristol 
Social Survey,* as against 17-0 per cent, of group 8 families and 
less than 10 per cent, of families in other occupational groups. 
Thus the part of the population that is most fertile has to bring up 
its children in the worst environmental conditions. The Social 
Survey figures show f that 51*3 per cent, of the families having 

* H. Tout, The Standard of Living in Bristol, p. 49. 

t Ibid., p. 39, 
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more than four children under 14 years of age have an income 
below their standard needs, and that some 20 per cent, of all children 
under 14 in Bristol are below the poverty line. Our figures suggest 
that these alarmingly high proportions are due mainly to the large 
number of children in the families of unskilled labourers.* A large 
amount of the distress caused could undoubtedly be relieved by a 
system of family allowances, and in a recent article f based on 
Social Survey data it has been shown that the cost of family allow- 
ances that would remove a great deal of the poverty would be 
small in relation to the total wage bill. 

There remains one question. Does the method by which our 
sample has been selected affect our results? We have mentioned 
that the Health Visitor will press for information more insistently 
when conditions in the visited family are poor. This tendency is 
refl(‘(?ted by the representation of group 9 in our sa.m])le, wliich is 
pro])ortionately higher than the strength of that group in the 
general population. But there is also a large amount of distress 
among fa, mi lies of group (S, and the tendency to select peo|)le from 
tlie low(‘r strata of that group would be as operative as in the case, 
of group 9. Yet the differences })etw(‘en group 8 and group 9 are 
in most esasi^s significant, and very large. It would seem that an 
increase in the size of our sample would not appreciably affect the 
differences that we have establishcnl. 

I am indebted to the National Institute of Economic and Social 
Reseandi, which has supplied the funds by which this research has 
been made possible, to the Medical Ollicer of Health for Bristol 
and his staff for allowing me access to his records and for lud]) in 
carrying out the investigation, and to the lJniv(*rsity of Bristol for 
providing me with facilities for work and with clerical assistance. 


Apbendix 1 

The calculation of the future jyopulat iou, 

To compute the future population in five-yearly age groups, we 
obtain from the life-table the function 5^^ = L 1 5)* which 

gives us approximately the numbers x to x b in the stationary 
population. Writing h s/sAn we obtain the reduction 

factor by which each age group must be multiplied in order to give 
us the population in the age group a: -f- 5 to a: -j- 10, 5 years hence. 

* Similar results were obtained in the Social Survey of Merseyside^ vide 
vol. eh. 21. 

t H. Tout, “A Statistical Note on Family Allowances,” Econ. Journ,, 
March 1940. 
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The number of female births is obtained by applying the specific 
fertility rates given in Tables III and VI to the number of women 
in the relevant age groups. The relevant number of women is 
estimated by averaging the number of women in the age group at 
two five-yearly intervals. Thus, in order to obtain the births that 
are to give us the population aged o to 4 in 1942, we would estimate 
a female population by averaging the numbers in the different age 
groups in 1937 and 1942. The resulting number of births must be 
multiplied by gL^/bGOjOGO in order to give us the population aged 
o to 4 in 1942.* 

Male births are computed by assuming the sex ratio at birth to 
remain at the 1937 level, when 51*45 per cent, of all live births were 
males. The number of females born is thus multiplied by 
51*45 

4 0-^ 1-G597 to give us the number of males born. 

48*55 ^ 

The formula sAr ~ + y is an approximate formula, 

and assumes that the rate of mortality remains approximately 
constant over a five-yearly period. This assumption is not fulfilled 
in the o to 4 age group, where mortality at the begimiing of the period 
is very much heavier than during the latter part. An error is thus 
introduced into our calculations, but in view of their hypothetical 
nature, it was not thought worth while to use a more accurate 
method. 


Appendix 2 
The stable populaiion 

Denoting the yearly real rate of increase by r, and writing Rq 
for the net reproduction rate and m^, mg, m3, for successive semi- 
invariants of the net fertility schedule, wo have : 

— mi + + j-, rhn^ = - log, f 

Having computed r from the net fertility schedule, we may compute 
the stable age distribution, by using the following formula : 


c{a) = 


e-^H{a) 

. 

/ er^H(a)da 
Jo 


* For a short account of the method see D. V. Glass, “ European Population 
Movements in the Union of South Africa,” South African Journ. of Econs., 
vol. 7, No. 1, pp. 49-51. 

t E. C. Rhodes, “ Population Mathematics,” Journ. Roy, Siai, 80 c,, Pt. 2, 
1940. A. Lotka, Analyse dAmographiguty p. 09. 
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where c(a) is the proportion of people aged a in the stable popula- 
tion, and where l{a) is the of the life table and A the upper limit 
of age of the population. Applying these formulae to the net 
fertility schedule we obtain ; 

r = - 0-01148. 

The stable age distribution is shown in the table below : 


Age 

% 

Age 

% 

Age 

% 

Age 

o/ 

' /o 

0-4 

4-8 

25-29 

60 

50-54 

7-0 

75-79 1 

4-4 

5-9 

50 

30-34 

6*3 

55-59 

7-0 

80-84 

2-6 

10-14 

5-2 

35-39 

6-5 

60-64 

6-9 

85-89 

0-9 

15-19 

5-5 

40-44 

6-8 

65-69 

65 

90-94 

01 

20-24 

5-8 

45-49 

6-9 

70-74 

5-7 




Appendix 3 

Age of mother and parity order of live-horn hahies, Bristol, 1932 


Age oE 

TnotlUT 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11- 

ITn- 

kwn. 

Total 

IT) 

2 
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81 

20 

105 

25 
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131 

21 

1 30 

4 5 
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4 

186 

22 

151 

4 1 

12 

1 















9 

220 

2:5 

148 

84 

20 

3 

— 
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9 

270 

21 

190 

91 

32 

9 

1 
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12 

341 

25 

182 

119 

39 

10 

5 



— 
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16 

377 

20 

195 

1 00 

13 

21 

1 



1 
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21 

;i86 

27 

107 

102 

52 

22 

7 

3 

— 

— 

— 





J4 

367 

28 

131 

104 

35 

21 

16 

6 

1 








21 

335 

29 

104 

110 

59 

24 

14 

10 

4 

— 







22 

347 

30 

92 

89 

58 

38 

26 

11 

3 



1 



1 

It 

333 

,31 

78 

72 

50 

27 

22 

18 

5 

1 

— 





16 

289 

32 

60 

87 

57 

27 

26 

22 

7 

6 

2 





20 

314 

33 

43 

50 

38 1 

29 

25 

12 

7 

8 

3 

3 



12 

230 

84 

30 

46 

32 

36 

23 

20 

8 

7 

7 

2 



12 

223 

35 

31 

44 

26 

30 

16 

15 

10 

13 

4 

6 

2 

11 

208 

30 

16 

23 

30 

32 

26 

19 

10 

8 

5 

2 

:3 


183 

37 

14 

20 

27 

18 

13 

15 

14 

7 

13 

1 

2 

7 

151 

38 

13 

19 

25 

16 

21 

16 

12 

9 

3 

2 

3 

9 

147 

39 

15 

15 

18 

17 

22 

26 

10 

12 

4 

9 

8 

7 

163 

40 

3 

8 1 

16 

9 

13 

7 

11 

8 

5 

7 

9 

7 

102 

11 

3 

7 

6 

12 

12 

8 

8 i 

4 

3 

6 

3 

4 

74 

42 

1 

8 

4 

8 

10 1 

4 

11 

6 

4 

1 

10 

f) 

72 

43 

2 

2 

2 

5 

5 

4 

11 

6 

3 • 

4 

6 

— 

50 

44 j 

1 

1 

1 

5 

2 

1 

— 


2 

1 

7 

1 

26 

45 

46 

47 

— 

— 

2 

1 

3 

— 

1 

2 

1 

1 

2 

1 

1 

i 13 

'1 







1 

1 







1 



1 

•) 

2 

48 

— 

— 

— 

— 

— 

1 

— 

— 

— 

— 
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1 

49 

— 

— 

— 

— 

— 

— 

1 

— 

— 

— 

— 

1 

2 

TJiiknown 

26 

4 3 

21 

13 

2 

3 

4 

— 

— 

2 

1 

79 

194 

Total 

2,077 

1,366 

719 

441 

316 

220 ■ 

139 

101 

60 

47 

68 

348 

5,891 
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Age of mother and parity order of live-horn hahieSf Bristol, 1937 


Age of 
mother 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11- 

Un- 

kwn. 

Total 

15 

1 



__ 
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1C. 

6 

— 




— - 
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6 

17 

24 

2 
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26 

IS 

43 

4 

1 





. - 
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1 

49 

n) 

79 

7 

1 









— 

- . 


- .. 

— 

87 

20 

125 

23 

1 







— 

— 

_ 

— 



119 

21 

177 

17 

8 



1 





— 

.... 


1 

234 

22 

187 

58 

10 










1 

259 

23 

225 

79 

23 

3 

1 



— 






334 

24 

200 

115 

46 

9 

5 






— 

1 

376 

26 

209 

86 

40 

17 

8 

1 



— - 

.... 

.... 

1 

362 

26 

195 

106 

48 

19 

5 

1 

1 


. — 


— 

3 

378 

27 

197 

124 

44 

22 

8 

:} 

— 

1 

— 


...... 

2 

401 

28 

150 
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50 

29 

7 

2 

. — 

1 

— 

— 

— 

2 

361 

29 

169 

114 

64 

29 

17 

4 

4 

1 

— 

— 

— 

2 

404 

80 

122 

93 

55 

31 

21 

13 

4 

2 

2 

— 

— 

— 

343 

31 

91 

77 

36 

22 

12 

4 

4 

2 

— 

1 


3 

252 

32 

81 

102 

53 

35 

27 

14 

5 

4 

2 

1 

1 

5 
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33 

60 

90 1 

41 

32 

8 

10 

6 

2 

1 

1 

— 

1 

252 

34 

61 

59 

50 

3 <5 

28 

13 

7 

■1 

1 


— 

1 

260 

36 

26 

10 

27 

21 

1 6 

9 

8 

7 

1 

1 


1 

160 

36 

32 

40 

31 

24 

10 

10 

7 

5 

3 

3 

1 

2 

168 

37 

22 

32 

33 

30 

17 

13 

13 

6 

7 

5 

7 

• 

186 

38 

9 

11 

22 

17 

13 

6 

H 

r. 

5 

2 . 

2 

1 

101 

39 

9 

15 

19 

8 

8 

10 

8 

3 

T) 
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1 

95 

40 

7 

15 

12 

10 

,11 

7 

8 

4 

3 

4 

12 

— 

93 

41 
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3 

10 

8 

5 

5 

6 

3 


5 
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52 

42 

2 

6 

3 

() 
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3 


4 

5 

r> 

— 

47 

43 

2 

2 
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1 
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32 

44 
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1 
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..... 
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— 

25 

45 

3 

1 

1 
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1 
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— 

19 , 

46 

— 

— 

— 
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1 1 

1 

2 

— 1 
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47 
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1 

.1 
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2 

49 


. — 

— 

1 
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— 

. — 

1 


— 

— 

2 

Unknown 

24 

20 

8 

(5 

4 

-- 

-- 

— 

— 

.... 

1 


68 

Total 

2,511 

1,492 

742 

420 

217 

139 

103 

58 

40 

40 

61 

38 

5,930 


Appendix 4 

Occupational code used 

0. Highest Professions, Administrative, Business, All professions 
and all higher administrative posts in state or business. Merchant. 
Consulting Engineer, Analytical Chemist. 

1. All School Teachers, including teachers of Art, Music and 
Domestic Science, Physical Training and Kindergarten. 

2. Lower Professional, Commercial, Technical and Managerial. 
Chemists, Clerks (special training or experience). Commercial 
Travellers, Customs Officers, Engineers (good class street). Farmers, 
Market Gardeners, Licensed Victuallers, Master Mariners, Pilots 
(1st class). Trained Nurses (sick or children’s). Police Inspectors, 
Relieving Officers, Sanitary and Building Inspectors, Shopkeepers 
(Proprietors and Supervisory Assistants), Trained Library Assistants, 
Reporters. 

3. Ordirmry Clerks, including G.P.O., Municipal, Insurance, 
Shipping, Telephone Operators, Draughtsmen, Cashiers, Secretaries. 
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4. Insurance and other Agents, Motor Salesmen, Furniture 
Salesmen, Tyj)ewriter Salesmen, Commercial Travellers (in a small 
way), School Attendance and Assistant Relieving Officers. 

5. Shop Assistants, Minor Commercial. Small Shopkeepers, 
Dealers (in a small way), Fish, Fruit or Vegetable Roundsmen (on 
own account), Coal Merchant, Manager of Branch Shops, Trade 
Union Official, Assistant Manager, Canvasser. 

6. Manual Worker in Supervisory Position. Foreman, General 
Contractor (own account, employing a few others), Haulage Con- 
tractor, Boatswain, Chief Steward, Dock Official, Park Super- 
intendent, Police Sergeant, Pilot (2nd or 3rd class). Head Ware- 
houseman, Railway and Bus Inspector. 

7. Skilled Mafiual Worker, Plumber, Fitter, Boilermaker, Car- 
penter, Painter, Engine-driver, Chef, Policeman, Working Engineer, 
Bookbinder, Coppersmith, French Polisher, Mason, Overn-builder, 
Piano-tuner, Plasterer, Signalman, Sign-writer, Watchmaker, Wheel- 
wright, Bricklayer, Tiler, Compositor, Lithographer, Press Minder, 
Upholsterer, Hairdresser, Passer, Checker, Printer, Colourman, 
Beater, Typecaster, Tile Slabber, Boot Repairer, Turner, Lens 
Surfacer, Colour Matcher, Sculptor, Brass-finisher, Rounder, Varnish- 
maker, Tailor, Cooper, Electric Welder, Riveter, Brush-maker, Iron 
Moulder, Stevedore, Yeast Separator, Confectioner, Steeplejack. 

8. Semi-skilled Manual Worker, Barman, Carter, Domestic 
Servant, Factory Worker, Fireman, Gardener, Laundry Worker, 
Motor-driver, Park-keeper, Postman, Bus Conductor, Guard, 
Cinema attendant, Male Nurse, Furniture Remover, Meter Tester, 
Chimney Sweep, Storekeeper, Bus and Tram Driver, Bricksetter, 
Roundsman, Fryer, Demolition Labourer, Crane-driver, Waiter, 
Soldier, Foundry Assistant. 

9. Unskilled Manual Worker. Docker, Seaman, Labourer, 
Hawker, Watchman, Stop and Go Man, Lamplighter, Pointsman, 
Setter, Porter, Loader, Pettier, Scavenger, Craftsmen’s Helpers — 
e.g., Builder’s Labourer, Electrician’s Mate, Cellarman, Rag-and- 
Bone Man. 


Discussion on Mr. Grebenik’s Paper 

The following comments on the paper have been received in 
writing ~ 

Mr. D. Caradog Jones : In the liinited ration of permitted 
space I will confine my comments on Mr. Grebenik’s paper to con- 
gratulations on the able use he has made of his material and a 
caution to the less critical reader that it is not safe to draw con- 
clusions concerning other urban areas on the basis of experience 
VOL. cm. PART III. N 
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confined to one or two districts., The need for this caution will be 
illustrated by figures taken from an unpublished study of English 
fertility statistics which contains some valuable material relating 
to Liverpool, the work of one of my recent students, Dr. K. T. Lim. 
These Liverpool figures, while revealing in certain respects the 
same general tendencies as those of Bristol, show a remarkable lag 
l)ehind Bristol in point of time. The likeness and the difference 
between the figures arc. understandable. Bristol and Liverpool are 
both ports, the centres of large mixed populations ; but - to mention 
only two points of dissimilarity which certainly affect fertility — 
Bristol has a far greater variety of industries apart from those con- 
nected with seafaring, especially factories employing many women 
and girls ; the peox)le of the north-western port is generally believed 
to be more virile and has a greater admixture of immigrant stocks 
with strong racial characteristics, in particular the Irish Roman 
Catholic element. 

The time lag in the Liverpool figures, as indicated in the following 
table, is approximately ten years behind the figures for England 
and Wales : — 


Specific fertility rates : all live hirtJis 


Age of jMotlicr 

Jiri.stol (19.'52) ^ 

Liverpool (ill'll) 

Etigliiiid and 
Waios (19i.M)* 

15-19 

8-7 

14-6 

15 

20-24 

62-6 

89-7 

101 

25-29 

104-2 

151-5 

152 

30-34 

84-1 

118-6 

135 

35-39 

53-6 

109-0 

96 

40-44 

22-4 

43-0 

42 


^ Derived from Mr. Grebenik’e Appendix 3 data. 

2 MegiHlrar-GeneraVs Statistiail Heineiv^ J932, Text, j). 130. 


The gross reproduction rate for England and Wales given by 
Kuezynski for 1921 was 1*326; the corresponding rate given by 
Lim for Liverpool for 1931 was 1*310. Compare with these the 
figures for England and Wales and for Bristol in 1931, recorded in 
Table IV of the paper, namely 0-929 and 0*860. 

The relative fertility at various ag(\s is closely similar for Bristol 
and Liverpool, as will be seen by placing the following figures for 
Liverpool, 1931, alongside those for Bristol, 1932, in Table IX 

Age of Mother ... 15-19 20-24 25-29 30-34 35-39 40-44 45-49 

Per cent, of Births ... 3-23 19-61 30-19 21-47 18-14 6-74 0-62 

But there is danger in the generalization which some may be 
tempted to draw from Bristol and Stockport experience in 1937 
(encouraged by the second paragraph following Table XVII) con- 
cerning the proportion of children of various parity orders. Witness 
the contrast between the Bristol figures in 1932 and the following 
figures for Liverpool in 1931 : — 

Purn 1 9 ^ 4. 7 S 

Percent. 24'3 19-5 lis 11-5 to 5-2 5-3 8-8 
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One further comparison is of interest. Here I take figures from 
Table XXIX, which analyses the proportion of children of various 
parity orders in relation to the father’s occupational grade, l)earing 
in mind that the grading here adopted by Mr. Grebenik is almost 
identical with that of the Merseyside Socnal Survey which was used 
by Dr. Lim. To save space I have shortened the table and, as Dr. 
Lim combines the grades up to 5, 1 have taken a mean between the 
Bristol figures for grades 0123 and 45; the classification I have 
adopted (‘.ompenaates for such large dilTerences as are found in these 
grades. L vstands for Liverpool and B for Bristol in the following 
table 


Proporlion of births of various orders according to occupational 

grade 


Para 

( Jradi-8 0-5 

( Jrades (*.- 7 

('Irai'le S 

(Iradi? 

\, 

li 


R 


H 

L 

B 

J()r2 ... 

()8'4 

78-7 

49- 1 

73-8 

4r>-9 

08-0 

32'2 

47-3 

3 or 4 

22*2 

l()-8 

32-7 

20*2 

33 5 

23 0 

284 

23-5 

n- 

U-2 

4-5 

18*4 

CO 

200 

[ • 90 

39 4 1 

29-2 


Although Liverpool, for every occupational grade, has a strikingly 
larger proportion of high-grade births, precisely tlie same trends are 
evident in both c.iti(‘S as we pass down the occupational scale. The 
lower the scale the greater the fertility; also, in Liverpool as in 
Bristol, the unskilled manual working class, occupational grade 9, 
stands out significantly from the other groups with an exceptionally 
high fertility incidence. 

As to conditions in urban areas generally, Bristol is probably 
more typical than Liverpool, but the diHerences between them in 
fertility experience? ])oint to the importance of extending Mr. 
Grebeiiik’s valuabk? researches to other parts of the country. 


Dr. E. C. Rhodes : Mr. Grebenik has rendered a useful s(^rvice 
to the community by his study of the population of Bristol. To the 
local authorities of Bristol the first part should be specially valuable. 
No planning for the welfare of the peoj)le can be jnade without 
due regard to the changes which are likely in the number and kind 
of the })opulation. The old days of budgeting on the basis of a 
continual increasing number of consumers of various commodities 
have past. For nearly fifty years we have been warned of the 
approaching maximum of the population in this country. Some 
authorities put the date of this event in the immediate future; 
this year, or next year, or within five years. During the past 
decacle we have been further warned of the consequences of the 
coming changes in the population, changes involving not merely 
the total number but the distribution between different ages. 
Some of the more important changes affect children under 15. 
Education author itieft Wvo to tako wotW'. ot Av.^v\w r 
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of scliool children. Unfortunately the problem is not too simple, 
on account of the changing geographical distribution of population, 
and of the clearing of certain areas in large towns under slum clearance 
schemes. So it is quite likely that schools will still be built, partly 
to serve new areas of population, partly to replace older buildings. 

The present study is particularly interesting because it deals 
with a particular large urban area. Now, it is conceivable that the 
total population of the country might begin to decline in the next few 
years while the populations of the big towns might continue to 
increase for some years owing to the continued attraction of urban 
centres for the population of the rural areas. If this kind of move- 
ment does take place within the next ten years, say, in Bristol, the 
authorities will be able to find its (‘xtent by comparing the population 
estimated by Mr. Greberiik with the recorded ])0]:)iilation in the 
future. One can foresee the difficulties which local authorities will 
face, with services of various kinds planned to efficiency when serving 
a population of say 400,000, when it is found that there is only a 
population of 350,000 to use them and pay for them. One can 
foresee the large towns making urban life more attractive still in 
order to induce the rest of the population to join them. 

At the same time* it is difficult to foresee what will be the effect 
of the War on the populations of large towns. In a certain sense 
it seems futile to compute future populations based on known 
fertility and mortality records of peace time when a European War 
is raging, but it is still true that these forces will be operating when 
additional forces operate. The relative force of the peace-time 
factors and the war-time factors is unknown as yet. What the 
post-war period will bring is unknown. One can foresee that every 
effort will be made to make goods for export in excliange for food 
and raw materials. It is possible that the towns will continue to 
attract rural communities as before, though it is conceivable that 
there will be a lower standard of living. It is possible that there 
will be more and more communal services, so tlui large towns will 
have to be prepared to organize still more services for their 
populations. 

The second part of Mr. Grebeiiik’s paper dealing with differential 
fertility confirms some of the conclusions of previous workers in 
this field. It seems, in particular, that unskilled manuaj workers 
are still in a separate class in this regard, in spite of the S])read of 
education and information which has been proceeding during the 
many years since differential fertility became a subject for investiga- 
tion by scientists. Mr. Grebenik and the Bristol Medical Officer of 
Health are both to be congratulated, the first on the manner in 
which he has surmounted the difficulties of measuring the tendency 
to differential fertility, the second for arranging for the compilation 
of the records. 

Dr. 11 . E. Kuczynski: The greatest merit of Mr. Grebenik’s most 
valuable paper consists, I think, in showing how much information 
can be derived from local birth records containing such data as the 
mother’s age and the parity order of the child, and it seems desirable 
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that similar studies of the past be made for other localities because 
the vital statistics based on the new Population Statistics Act will 
tell us very little about fertility prior to 1938. But preference 
certainly should be given to records, if there are such, which show 
also the duration of the marriage. Mr. Grebenik riglitly suggests 
that the rise in the specilic fertility rates of females under 25 years 
of age and in the number of first births betweiui 1932 and 1937 was 
due more or less to an increase in the number of newly-married 
couples. But the hgurcs he quotes in su])port of this view are, it 
seems to me, not convincing. ‘ He starts from the numbers of mar- 
riages registered in Bristol, assumes that (as in England and Wales 
in 1936) 44-5 per cent, of all brides marrying in Bristol wer('. under 
25 both in 1932 and in 1937 and that one-half of these brides had 
“ tht'ir first child within a year or so of marriage,’' and reaches the 
conclusion that 740 first births to women und(‘r 25 in 1932 and 
856 in 1937 were births to newly-married coupl{‘s. if this were 
actually so, the number of first births to wonum under 25 not newly 
married would have been 130 in 1932 and 21 1 in 1937, which seems 
most unlikely. As a matter of fact, the cdianges in the number of 
newly-married couples living in Bristol do not necessarily correspond 
to the (dnrnges in the number of marriages registered in Bristol, 
because many young couples who were married in Bristol may live 
elsewhere, while many who were married elsewhere may live in 
Bristol. Moreover, witli a large rise in tlie number of marriages, 
the proportion of brides under 25 may have increased. Finally, 
the asvsumption that one-half of the newly-marri('d women had their 
first child within a year or so may be far off the mark. Every 
attempt to estimate the influence of nu])tiality upon fertility must, 
I am afraid, fail without a knowledge of the duration of marriage 
at birth. The lack of this knowledge unfortunately also reduces the 
importaiK^e of Mr. Grebenik’s conclusions regarding diff^nential 
fertility. It is certainly interesting to learn that the proportion 
of first and sec^ond births was mucli smaller and the proportion 
of fifth and later births much larger among the wives of unskilled 
lal)ourers than among other wives, but what we are particularly 
anxious to know is whether or not fertility of the wives of unskilled 
labourers who married in the 1930’s is higher than that of the wives 
of the well-to-do. 


The President : Though this is not a field in which 1 have any 
special knowledge, I can appreciate the importance of the new class 
of data that has fortunately become available at Bristol, and the 
skill and industry with which Mr. Grebenik has developed most 
interesting results. At an age when most of us were working 
nervously for our first degree, he has been able to produce an 
original and finished piece of research,^ — and the Society can con- 
fidently look forward to many valuable contributions from one of 
its newest recruits. 

Mr. GrebExVTK, in reply : I should like to deal first with Dr. 
Kuczpiski’s remark on the necessity for investigating data relating 
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to fertility in its connection with the duration of marriage. Such 
data are available in Bristol, and I had planned to investigate them 
after the completion of the present study. Unfortunately the war 
prevented this investigation from being undertaken, but I hope to 
be able to carry it out and thus supplement my paper after the war. 

The figures of Bristol marriages that I gave were meant merely 
as an illustration, and I am aware of their insufficiency for proving 
a direct connection between the increased number of marriages in 
1936 and the rise in the specific fertility rate for ages 20 to 24 in 
1937. I tried, to indicate, however, that I regarded botli tliese 
phenomena as being in a large measure due to economic revival, 
thus pointing to an indirect connection. 

As regards the very interesting figures quoted l)y Mr. Caradog 
Jones for Liverpool, it is admitted that Liverpool is one of Britain’s 
most fertile towns. Glass places it fifth in the scak^ of county 
boroughs in order of 1931 gross reproduction rates. Bristol and 
Stockport have a slightly lower fertility in 1931 than the average 
of all county boroughs, but they are probal)ly more typical of 
urban conditions as a whole than Liverpool. I should therefore 
regard the Liverpool figures for the proportion of first births as 
unduly low. But the correct percentage of first l)irths for the 
country as a whole can, as Mr. Jones says, only be obtained from 
further studies of different urban areas. 

In conclusion, 1 should like to thank Prof(\ssor Bowley for his 
very kind remarks. 
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The Report of the Royal Commission on the Distrj- 

BUTION OF the INDUSTRIAL POPULATION 

[A Disoiission before the Royal Statistical Society on Ajiril 16th, 1940, the 
Rjiesident, PjioFESsoR A. L. Bowley, ( '.B/E., in the Chair. J 

Professor J. H. Jones, M.A. 

I 

The Royal CornHussiou on the Distribution of the Industrial Popula- 
tion was appointed on July 8th, 1937, and its Report was presented 
to Parliament in January of the present year. The Report consists 
of thr(H^ parts : A Majority report signed by the Chairman and nine 
of the twelve other niemlx^rs, a note of reservation by three of the 
nine, and a minority rejiort by the three remaining members of the 
Commission. But the Commission reached nine unanimous con- 
clusions, called objectives. Diflerences of opinion only emerged 
wlnm the Commission discussed the methods by which those; objec- 
tives might be reached; they were concerned with means, not with 
ends : with ])oli(;y and ma(‘hinery, not with the purpose for which 
they were designed. In o])ening the present discussion I shall 
confine myself to the consideration of ends rather than of means. 
The former constitute the fundamental issue. Unless and until we 
are agreed about the purpose of action, there is no point in discussing 
the kind of ac’tion that should be taken. 

I venture to stress this point. Before we can suggest whether 
anything should be done in any sphere we must know what is and 
what we want. The first step is to know the facts, in the full or 
scientific sense of the word. The second is to separate the inevitable 
from the controllable or avoidable. That which is inevitable is 
neither right nor wrong : whether we like it or not we have to accept 
it, like the rain of Manchester. It rais(‘s no moral issue, no question 
of human responsibility. But that which, like the fog of London, 
Leeds or Manchester, is not inevitable (or is presumed not to be) 
raises a moral issue. It challenges our judgment. If it coincides 
with that which we desire there is clearly no problem to be solved, 
but if it differs from that which we desire, it presents such a problem. 

. The Commission reached the unanimous conclusion, not only 
that a problem existed, but also that certain ‘‘ objectives ” should be 
sought. I venture to submit that such unanimity constituted a real 
achievement. The Commission was composed of })eople from many 
branches of industrial and professional life, representing different 
political outlooks and social interests. If anyone had predicted, at 
the beginning, that so diverse a group could have unanimously 
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agreed upon objectives ’’ representing a big advance upon previous 
public assumptions, he would have been accused of unwarranted 
optimism. Nor should it be forgotten that the Reports were com- 
pleted several weeks before the outbreak of war, and long before its 
imminence could have influenced the Commission’s judgment. The 
conclusions, though now strengthened by the war, were based upon 
long-term considerations in a world living in a period of uneasy peace. 

The Commission was asked “ to inquire into the causes which 
have influenced the present geographical distribution of the industrial 
population of Great Britain, and the probable direction of any change 
in that distribution in the future ; to consider what social, economic 
or strategical disadvantages arise from the concentration of industries 
or of the industrial population in large towns or in particular areas 
of the country ; and to report upon what remedial measures if any 
should be taken in the national interest.” It will immediately be 
agreed that the terms of reference were extremely wide : it is, indeed, 
doubtful if any other Royal Commission in modern times was pre- 
sented with such wide terms. The problem of deciding the scope of 
the investigation was by no means simple, if a Report was to be 
presented within a reasonable period. This point is of considerable 
importance, for it was bound to influence the character of the recom- 
mendations. Thus, for example, the Commission could not be 
expected to embark upon that kind of research which, in the recom- 
mendations of all three groups, was to be carried out by the authorities 
to be set up under the respective schemes. 

Two distinct and separate, though not wholly independent, 
questions appeared to have been submitted to the (Commission. The 
first was concerned with the regional distribution of industry and 
population: the adjective “geographical,” in relation to Great 
Britain, seemed to indicate the intention of those who drafted the 
terms of reference, while the discussions in the House of Commons 
before the Commission was appointed helped to remove lingering 
doubt. The second question was concerned with the concentration 
of large numbers of people in relatively small areas. I shall refer to 
these as the question of location and the question of congestion. 

It would be possible to conclude that the location of industry 
raised no issue of importance and created no problem provided that 
the problem of congestion could be solved. Given a desirable 
distribution of industry and population within small areas -that is 
to say, given well-planned towns, suburbs, and garden cities — it 
might be argued that the distribution of industry as between different 
parts of the country, such as the North-west and South-east, repre- 
sented no more than a phase in the natural economic development of 
the country, and that any interference with such development would 
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retard human progress. On the other hand, it would be possible to 
conclude that the present regional distribution of industry and 
population would be undesirable even if all towns and villages had 
been planned in the most desirable way. Those who have examined 
the ‘‘ objectives ’’ to which reference has been made will have observed 
that the Commission unanimously agreed that the present regional 
distribution of industry was not satisfactory, and that it therefore 
constituted a problem to be solved. It was to be expected that 
congestion should be unanimously regarded as a problem. 


II 

We have seen that the Commission was presented with two tasks, 
which may now be examined separately. The first (with which I am 
mainly concerned) was concerned less with statistical facts than with 
causes. The examination of statistical facts was important, but only 
as a pn'lirninary to the investigation of causes and of future trends. 
For the essential facts, relating to the ])resent time, the Commission 
naturally turned to those Covernment departnumts that were likely 
to possess or to be able to s('cure information-- namely, tin? de])art- 
ments of the Eegistrars Ceneral, the Board of Trade and the Ministry 
of Labour. None of th(‘S(i Departments, however, had Ixaui required 
in the past, and as part of their official duties, to investigate the causes 
of industrial change. The memorandum submitted by the Board of 
Trade contained a discussion of such caus(\s, but it was a discussion 
necessarily based, in the main, upon the researches of private', 
investigators. 

I have no desire to elaborate truisms. The present industrial 
structure can only be understood in the light of the past. In- 
formation about the past is restricted to that provided by historians, 
among whom I venture to mention Professor Clapham and Mr. A. 
Bedford. One of the minor problems facing the Commission was to 
decide how far into previous history it would be necessary or desirable 
to delve. Headers of the Beport will liavc observed that a very brief 
analysis of a century of development was presented as a background 
to the fuller analysis of those changes that took place after the last 
war. 

It requires no profound knowledge of economic history to realise 
that the industries of a community may be broadly divided into three 
groups. The location of some indus-tries is determined by factors 
over which we have little or no control. Every community requires 
products and services — mainly services — that can only be provided 
on the spot. Although such industries and services give employment 
to a large proportion of the total industrial population, they raise 

N 2 



326 Jones — The RepoH of the Royal Commission on [Part III, 

no question of location and call for no furtlier comment. But 
neither they nor the community could exist without other industries 
the products of which are “ exported ” to other communities. The 
latter constitute the foundation of the industrial structure of the 
community, be it village, town or region, and are therefore called 
basic industries. The location of some basic industries is also deter- 
mined by factors over which we have little or no control. We could 
not plead the inefficiency of the Clyde as an excuse for building 
warships in Birmingham, or of South Wales as an excuse for digging 
for coal in Hyde Park. We know at once, as we watch the navvies 
in the Park, that they are digging shelters. Local industries, and 
those basic industries the location of which is determined by nature, 
constitute the industries in the first grouj). 

The second group consists of those that have grown in certain 
areas as the result of a coml)ination of circumstances which may 
slowly change but which, for practical purposes, must be regarded as 
fixed. Natural factors combined with external economies of a 
specialized or technical character are so important that the location 
of such industri(^s must be accepted (except for the most urgent 
strategic reasons) in any conceivable Government action. No one 
would be bold enough to suggest, for example, that the Government 
should remove th(‘ cotton industry from Jjancashire, the woollen 
industry from Yorkshires or the steel industry from Lincolnshire or 
South Wales. The third group of industries consists of those that 
appear to grow up in places selected for no very obvious technical 
reason. They continue where they start, and under skilful manage- 
ment flourish wheresoever they may be. If they enjoy external 
economies, the latter are general rather than technical or specialized. 
Their location is clearly more under human control than that of 
industries falling into the first two groups ; changes in location may 
be made with less economic loss — even, it may be, without economic 
loss. 

The distinction that I have drawn between the three groups of 
industries is obviously very broad, its purpose being merely to 
distinguish between that which must bo accepted as inevitable and 
that wliich may be nationally directed, if direction be regarded as 
desirable. Nor is it necessary, in a gathering of scientists, to em- 
phasize the fact that if, as in coal-mining, the general location of the 
industry is determined by nature, the active part of the industry 
within the coalfields is determined by numerous factors the combined 
effects of which vary from time to time. In short, the regional 
distribution of industry is determined by comparative costs; the 
theory of comparative costs in international trade is no more than a 
theory of trade in general. 
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If I might venture upon a bold generalization I would submit 
that, during the nineteenth century, the relative growth, first of one 
region and then of another, was due to the relative growth of one or 
more of the basic industries falling into the first two groups — mainly 
coal-mining, steel produxdion, engineering, shiplniilding and the textih' 
industries. In the early stages of relative growth there was a time 
lag in the development of local industries. In due course the rate of 
growth, measured by output, of the specialized industries was reduced 
to the rate of growth of population in the country as a, whole. But 
the changing technicpie of production tended to reduc'o the number of 
people required to produce a givim output, with the result that the 
rate of growth of employment in the industry within tla^ region fell 
below the rate of increase in the population. Allowing for the tiiiK^ 
lag to which I have referred, it is clear that at this stage additional 
basic industries became necessary if the region was to maintain its 
growing population; and these were attracted by a combination 
of natural factors and external economies of a sjiecializial character. 
The phase of extreme specialization was followed by a. phase in which 
basic industries became more numerous. 

The relative growth of the London and IIom(‘. Counties artva after 
the last war ditTered from that of most other areas in the nimdeenth 
century. It was due, in the main, to the growth of industries in the 
third group. But this case differs from those of the nineteenth 
century in two other important respects. In the first ]>lace, the rate 
of growth of the new specialized industries in the rapidly ex])anding 
areas (such as coal-mining in Durham) was usually higher than in 
the rest of the country. The post-war rate of growth of the expand- 
ing industries was not much if at all higher, on the whole, in tlie 
London and Home Counties area than in the rest of the country, 
considered either as a unit or by ar(‘a. In tlie second place, 
nineteenth-century relative growth in one area was not usually 
associated with intense and persistent depression in other areas. 
But the post-war relative growth of the liondon and Home Counties 
area was associatcal with deep and persistent depression in the major 
basic industries of other areas. Thus the relative growth of the 
former was but the ex])ansion of an area almost filled with expanding 
industries and relatively free from declining industries, and able to 
recruit the labour essential to relative growth by the fact tliat 
workers in other areas were being driven out by un employ numt and 
the threat of poverty and destitution. 

I venture to submit that these differences are material to the 
issue. The theory of comparative costs, which underlies tlie location 
of industry, is closely related to the theory of relative profitability, 
which determines the industries that are developed at any given time. 
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In the nineteenth century it dictated coal or shipbuilding or textiles 
at a given time, so that others remained on the horizon, awaiting 
their turn. Since the last war there has been no such competition 
for the available su])ply of resources of laliour and capital. For the ex- 
panding industries the competition of other areas has been, relatively, 
not much, if any, less elective than that of London, in spite of 
adverse psychological factors. To have prevented the post-war trend 
of the industrial population it would have been necessary for other 
areas to offer far greater relative attraction than industries of the 
third group could be expected to make possible. Their location was 
largely influenced by external economies of a non-technical or general 
character. Among tliese was an adequate supply of labour. Such 
labour, however, was not already in the London area, where the rate 
of natural increase was no higher than elsewhere. It could only be 
provided by immigration, and the necessary scale of immigration was 
made easy by the depression of the depressed areas. Thus the cost, 
economic and social in so far as these terms can b(i separated — of 
providing such labour was relatively heavy, although its incidence 
was not borne by the ex])an(ling industries. 

Ill 

The Commission unanimously reached the following conclusion : 
“ The continued drift of the industrial population to London and 
the Home Counties constitutes a social, economic and strategical 
problem which demands immediate attention.^’ It was also agreed 
(unanimously) that one of the ‘‘ objectives of national action ” should 
be the “ encouragement of a reasonable balance of industrial develop- 
ment, as far as possible, throughout the country.” These and other 
unanimous conclusions were influenced by “ economic, social and 
strategic ” considerations, so that the Commission did not commit 
itself to the view that its “ objectives ” could be achieved without 
some economic loss. Evidence was submitted, upon what I have 
called the question of congestion, by the Ministry of Health, the 
Registrars General, representative bodies in the medical profession 
and other expert bodies and individuals. Some of the evidence was 
statistical, some dealt with intangibles. It guided the Commission 
to other unanimous conclusions to which I cannot refer in so brief an 
introduction, and strengthened the unanimous view that “ a Central 
Authority, national in scope and character, is required ” to deal with 
the problems before the Commission. In so far as the Commission 
was concerned with problems associated with ‘‘ town planning,” 
the unanimous recommendation that “ national action ” should be 
taken and a “ national authority ” established will probably be 
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regarded as representing the greatest step in advance of present 
practice. 

The (Joinrnission separated into three groups, who submitted three 
separate proposals for acliieving the agreed ends or “ objectives.'’ 
But none of the sc^heines was based upon the assumption that the 
necessary reforms could be introduced without econoinic loss. It 
was assumed that the economic loss, if any, would be olYset by other 
gains. Tlie Commission was concerned with human welfare, which 
includ(;s many things that cannot be reduc.ed to economic statistics 
or a business balance slietd-. Nevertheless it is important to discover, 
if it can be discovered, whether the agreed ends can be achieved 
without economic loss, or, if not, how much loss is inevitable. This 
field of enquiry has hitherto been completely neglected. 

In its evidence the Board of Trade stated, in effect, that business 
men were rational beings and were generally successful. When, 
therefore, a firm built an establishment in or near London or any 
other large city, it was reasonable to conclude that it was a favourable 
site, if not the best that tlie country could provide. The Board’s 
statement was severely criticized by some who had failed to observe 
the limits of interpretation indicated by the official witnesses. As- 
suming tlie site to be the best from the firm’s point of view, it may 
still be un(‘conomic if it destroys some of tlie advantages previously 
enjoyed by those already in the ruhghbourhood. The process of 
deccmtralization whicli is alri'ady so evidtmt in large cities is itself an 
indication that as the city grows the relative costs of production at 
the old sites tend to rise. Mori'.over, the cost of transfer is itself so 
heavy that the disadvantages of the old sites are endured for a long 
period b(‘fore actual transfer takes place. It would be generally 
agreed that what appears to be an industrial development of an 
advantageous character from the point of view of the newcomers 
may prove an economic loss from the point of view of the community 
as a whole. 

Statistic’s of national income are of very little value in estimating 
the true economic value of large-scale industrial development in a 
given area. Everything is included in the national income because 
income is measured by the value of the product and has nothing to 
do with the purpose for which the product is supplied. A redistribu- 
tion of industry may change the character of the national income, and 
a change in its character or constituents destroys the value of statisti- 
cal comparisons in the present field of enquiry, even assuming that 
the value of money has not been changed by changes in money costs. 
One of the most striking examples of the danger of using statistics of 
this type is to be found in conclusions that have been drawn about 
the relative productivity of London and the Home Counties and the 
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contribution of the area to the total national income. We have been 
told by publicists that the Census of ProdiKdion shows the produc- 
tivity per head in tlu^ London area to be greater tlian in such places 
as Lancashire and the North-east, and that therefore any so-called 
reform that would prc’jLidice further growth of the London area would 
be injurious to the growth of the national income. But the Census 
of Production merely shows that the London industries were pros- 
p('rous and that the basic industries of other areas were depressed. 

I submit these illustrations in a short paragraph merely to show 
that the statistics already available are of very little value in any 
investigation into the relative advantages of different parts of the 
country, and that far clos(‘r investigation than has yet been under- 
taken is necessary to discover whether the country would suffer from 
any economic loss if industry were guided in the direction suggested 
by the Commission. All that we can say is that the success already 
achieved, in other yjarts of the country, by those industries associated 
with the growth of London and the Home Counties after the last war 
affords presuui})tive evidence that industry could be redirected with- 
out injury to the individuals primarily concerned and with con- 
siderable economic advantage to the community as a whole. Strap- 
hanging, an inevitable accom])animent of underground transport in 
Ijondon, constitutes part of the measured national income ! 


. Discussion on the TIetort of the Royal Commission on 

THE DlSTKim^TION OF THE INDUSTRIAL POFU CATION 

Opened by Professor J. 1L Jonfs, M.A. 

Sir Montaoite I3arlow (CUiairman of the Royal Commission) said 
that lie would have preferred to be (allied uyion to take part in the 
discussion at a somewliat latf^r stage, when possibly points of 
criticism or controversy had devidoped. First he wanted to con- 
gratulate Professor Jones on the outlook adopted in his paper : he 
had taken the useful course of emphasizing not so much the yioints 
of disagreement beloved of controversialists as the points of agree- 
ment, which were of immense importance if anything effective was 
to emerge. It might be right or it might be wrong, Irmt it was the 
habit of statesmen when harassed by the difficulties that faced them 
every day, particularly in a national crisis like the present, if there 
was disagreement in a report of this kind, to fasten upon the 
disagreement rather than upon the agreement, ]irobably as an 
excuise for inaction. Therefore he was glad to fincl that Professor 
Jones had emphasized two important conclusions of the work of the 
Commission as a whole. 

The first of these was the fact that thirteen gentlemen and 
ladies of varying outlook and experience, enclosed in a room for the 
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best part of two years, did arrive unanimously at nine agreed 
objectives of policy. That in itself was a fact of juimary import- 
ance. Secondly, Professor Joii(‘.s had em|)hasized the agrcHumnit of 
the whohi Commission on the necessity of not j)roi*/eeding pi('(*emeal 
or by localities in this problem so far as planning was concerned, 
but of securing a national poli(jy. At the moment there were some 
225 planning authorities in London and the Home COunties alone, 
and it w^as obviously impossil)le with such multiplicity of authorities 
that central planning could proceed on any well-co-ordinated lines. 

Professor Jones in his address had analysed with care some of 
the. causes of the growth of London and the Home Counties : it was 
necessary to throw the net as wide as to include not only the 
county of London, but also th(i seven adjacent counti('-s, becaiuse the 
growth in some of the outlying towns — Luton, for instance — had 
been greater eve]i. than in the outer fringe of London in 

what ’was usually known as (Treater London. Tiie magnetic 
attraction of the London centre drew industry and labour into 
a concentration with a radius of twenty or thirty miles, not merely 
a radius of ten or fifteen. 

It was seldom r(‘alized how gr(‘at that growth had Ixicn. In the 
1801 census the area in qiu'stion - which, by the way, was under 
7 per (;ent. of tin', total area of (ilr(‘at Britain -had something under 
2 million population; in 1937 the ])opulation was nearly 12 million. 
During the sixteen years sin(*e 1921 the j)opulation of the area had 
risen by nearly 2 million, or 18 |)er cent., while the ])opulation of 
Great Britain as a whole had risen by 3,]; million, or 7I per cent. 
In other words, of the total increase of po|mlation in the sixtiani 
years, more thaai half had taken place in London and the Home 
Counties. 

This was a very iHunarkable ])henomenon. Further, it must be 
borne in mind tliat under conditions of modt^rn civilization the big 
cities had, a magnetic attraction; this had been a curious feature 
during the last hundred years.’ It wais often said that this " draw ” 
to the big town was the result of the cinema, and undoubtedly 
recreation had some iidluence. But many other factors were in- 
volved — the possibility of advancement in life, bett(^r educational 
o])])ortunities, more elaborate hos])ital treatimmt, and so on. This* 
phenomenon occurred not only in this country, where there wove 
seven great concentrations — a word which he preferred to conurba- 
tions ’’ — of over a million, but elsewhere; and in the world to-day 
there were some fifty or more of these (ioncentrations of over a 
million, whereas before 1800 then^ a.])peared to have been none. 

This magnetic attraction was working double time in south- 
east England. The British problem was immensely complicated as 
compared with the American; in that great country the Federal 
and State Governments w^ere dealing with much the same situation 
as that which faced us in Great Britain, and excellent research work 
was being carried out by a pow'crful committee set up by President 
Koosevelt. A voluim? called Our Cities was recently issued by that 
Committee and coveued much the same ground as the Beport of 
our Koyal Commission. 
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In the case of Great Britain there were causes for the “ pull ’’ 
of London besides the merely economic one. London was the great 
metropolitan centre, the focus of entrepot trade, the seat of Govern- 
ment, and so on, and all these*, factors drew ])eople towards it. If 
this concentration were not che(;ked or dire(?t(*d on other lines by 
some suj)erior force, it st‘{*med likely to proceed until one-third or 
one-half of the* population of these islaiuls became concentrated in 
their south-eastern corner. And this was what constituted one of 
the great differences between the American problem and ours : it 
had to be borne in mind that the area of this country was v(*ry 
small and densely })opulated. England and Wales was the most 
densely populated national area in the world. People often thought 
of Belgium as more crowd{*d, but while the population of Belgium 
was 702 to the square mile, that of England and Wales was 762, 
and of the United States only 36. It was necessary to examine 
with the greatest care tin* proper disposal of this valuable national 
asset in the shaj)e of the land on which we lived, and to see that 
the claims of population, of industry, and of agriculture were all 
given their proper weight. 

It might be asked whetln*r it was not a good thing to let people 
crowd into the })ig cities, leaving a major portion of the land fre(* 
for cultivation ; it had been said that big citi(‘S were the price we 
paid for the retention of some agricultural land. The growth of 
London as recommended by the regional planning committee would 
extend into Essex for industrial purposes over some of the finest 
market-gardening land in the country, and it was very doubtful if 
this was making the best use of the national resources. Instructed 
public opinion would, he believed, sup])ort the view that if it could 
be done without serious economic loss and witliout grave incon- 
venience, it would be d(*sirable to secure some better distribution 
of population, with the view at least of preventing the continued 
accumulation of population in the south-eastern area. 

Professor Jones had lt‘ft at large the question of economic loss 
which might be involved if the extension of population in Jjondon 
and the Home Counties were controlled, or possibly still more, if an 
attempt were made, as some of those interested in town planning 
were advocating, to break up the great London concentration 
altogether. He was not one of those who thought it was either 
desirable or possible to break up London into towns of 50,000 
people, but the Royal Commission made, in fact, no such suggestion. 
The Commission did, however, suggest a control of further extension 
and the question was, supposing such control was imposed on this 
south-eastern area, was it going to involve economic loss ? Professor 
Jones had rightly said that all three portions of the Royal Com- 
mission admitted that some economic loss might be entailed. When 
Mary MacArthur visited the chainmakers of Cradley Heath she 
found women working there under miserable conditions, naked to 
the waist, and earning a wretclied wage. On purely economic 
grounds, at any rate from the point of view of the employers, some 
justification could doubtless have been urged for that state of things, 
but it was very doubtful whether, after the Trade Board Acts were 
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passed, and chain-making under such wretched conditions had been 
put a stop to, there was any considerable economic loss even to the 
employers concerned. Equally he was doubtful whether, with 
reasonable administration, any real economic loss would l)e involved 
to employers in the area by the measure of control proposed by the 
Commission. Certain leading industrialists themselves took tlie line 
that some control was desirable. There was also the experience of 
the Commissioners in the Special Areas, who had been enabled in 
recent years to direct to a very considerable extent new industries 
into the depressed areas or their neighbourhood. The action of the 
Commissioners was largely experimental in character so far, but it 
seemed there was considerable ground for thinking that Government 
direction of location could operate, certainly with regard to what 
were called the light industries, without economic loss being in- 
volved. It would always be borne in mind, that if an industry 
could make out a special case on evidence that it could succeed 
only within the London area, then permission should be given 
whereby that industry under certain conditions could start in 
London. In conclusion, to an audience such as the Royal Statistical 
Society, the economic issue would bulk largely, but it was of course 
obvious that the luiman aspect and the general welfare and develop- 
ment of the nation during the next fifty years must be the care of 
statesmen as much as economic considerations. 

Sir (jIwilym Gibbon said that he had a grievance against this 
paper. He had been hoping to hav(‘ some friendly fun with his 
friend Professor Jones over the dogmatism of the reservation to the 
Royal Commission’s report, but he found that the dogmatic Saul 
had now become the Paul of grace. He agreed entirely with the 
main conclusion of the paper that more research was urgently 
required. He had been preaching it for years, especially to planners, 
and what they did was to appeal to the Lord, and the Lord in this 
case was the State, and the State delivered unto them a Royal 
Commission. As to whether the baby ” was worth the prayer, 
he dared not venture to exj)ress an opinion in the presen(H3 of the 
chairman of the Commission. 

By research he did not mean just superficial investigation, he 
meant genuine research, and in this connection he might mention 
the part of I’rofessor Jones’s paper in which he said : ‘‘It was 
assumed that the economic loss, if any, would be offset by other 
gains. The Commission was concerned with human welfare, which 
includes many things that cannot be reduced to economic statistics 
or a business balance sheet. Nevertheless, it is important to dis- 
cover, if it can be discovered, whether the agreed ends can be 
achieved without economic loss, or, if not, how much loss is inevit- 
able.” Surely, not ordy important but essential. Before it could 
be decided whether a national policy was going to result in national 
good, he would have thought that one wanted at least some pretty 
good guesses, a fair estimate of what the economic loss, or gain, 
was going to be. He agreed, of course, that there were other 
considerations of human welfare, but one could not judge of the 
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balance sheet without some clear idea of what was to be put down 
on both sides. 

One fault which he found with the paper — not exactly a fault, 
because he knew that it had to be brief — and also with the report 
of the Royal (Commission and the reservation to it, was that not 
sufficient account was given to the more recondite factors which 
concerned the location of industry. For instance, one of the biggest 
factories in its line in this country was originally started in the back 
room of a dwelling-house, and he had been assured by the man who 
started it that it grew because he was able to put his hand in the 
district on exactly the type of workmen and the type of materials 
which were essential for its growth. That was only one illustration, 
but considerations of this kind applied almost all over the country, 
except in the case of those industries which were determined closely 
by geographical conditions. He presumed that Professor Jones 
intended to include that class of consideration among the special 
or technical factors to which he referred in his paper. It was a far 
more important factor in the welfare of the country than was 
generally realized, as also, and even more so, was the necessity of 
doing everything to encourage personal initiative and enterprise. 
That was how the British industrial system had grown, and that 
more than anything else was the source of the prosperity that had 
come to this country. Too much control would damp down these 
qualities. 

It was all very well to say Set up a board,’’ but did anyone in 
that room think that, if there were a board for regulating in some 
detail the location of industry, it would always decide strictly on 
the merits of national welfare ? They knew perfectly well — they 
had had examples enough in recent years from the special areas 
themselves~that other considerations would come into operation, 
including some* which might be good in themselves but which did 
not necessarily have regard to national welfare as a whole. Some 
foolish things had been done in the special areas already, and there 
was a danger that the pressure of interests of various kinds — this 
far more than any individual pressure — might influence the decision 
of a board, as against the only issue which should matter — namely, 
the national welfare. 

Professor Jones said in one place that no one would think of 
moving the wool industry from South Yorkshire. That might be, 
but it was fairly sure that, if a controlling board with wide powers 
were set up, the inertia and pull of local interests would hinder 
industries from being moved from unsuitable to suitable areas. 
Any Government Board was likely in this matter to lag behind the 
necessary changes. The tempo of change had increased and was 
increasing with every decade, and it was important that action 
should not lag behind more than could possibly be avoided. 

As one who had had a good deal to do with planning, he wished 
to emphasize another point which was not brought out very clearly 
in any of the reports except that of the minority. The location of 
industry could not be determined to the best advantage except as 
part of a general plan. He must also say something in particular 
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about Greater London. Of course, London was a ‘‘ mess.” He 
knew of no big town wliich. was not a mess. But there was nothing 
magnetic, magical, or mystical about the growth of Greater Ijondon. 
The growth in the main was due primarily to the fact — there were, 
of course, other considerations, including the enormous growth of 
Government departments in recent years — ^that the manufacture of 
consumption-goods now played a much bigger part in the national 
economy, and for these there was in Lonrlon a treitiendous market 
on the doorstep. That was the main cause, there was nothing 
mysterious about it, and it was an inevitable economic procaiss. 
He himself was couiitry-bnid, and was still a countryman in spirit, 
but he refused to be intimidated by fear of the growth of big cities, 
by the “ metrophobia ” (if he might coin the word) from which 
many of his friends suffered. 

The real fault in London was much less its growth (though he 
would like to see it curtailed) than its lamentable lack of planning, 
which was a disgrace to us all. In his own little way he had tried 
to get some body which would look at the problem as a whole. It 
was grievous that in this country we could get, at the best, a few 
thousand pounds from the various bodies to investigate this probhun, 
whereas from a private source N(‘w York got £200, OOO. It was 
planning that was most needed in London and the area round it, 
and he would add, to remove a misa])preh(uision which generally 
prevailed, not simply the planning of the outer area, whether that 
part which had alr(‘ady bexm developed or that which might be 
developed in the future, but also th(‘, replanning of the inner core 
of London, which was even more iin])ortant from the general stand- 
point. All that the ’Royal Commission had done in that res])ect 
had been to “ pass the buck,” and he did not blame them for tliat, 
because the underlying problem was that of compensation. 

If he might state in a few words the conclusions whicdi he would 
wish to draw from the whole business they would be these. More 
central guidance and help in planning was needed. It was generally 
not advantageous or desirable that there should be state national 
planning in detail, except in some matters which camld be seen and 
dealt with properly only from tlu'. national standpoint. In most 
matters the big j)roblems of planning should be settled and applied 
for r(‘gions adequate in size for this purpose, with due regard to local 
needs. And he would urge that we should stop talking so much 
nonsense about the location of industry and try to find out what 
did in fact govern location and what were the factors which did 
really count on the profit and loss side of the national balance sheet 
in this matter. There was urgent need for more thorough research. 

Mr. Roy Glenday said that he thought the work of the Royal 
(Commission should be welcomed as the first official step taken in 
tliis country to face up seriously to the problem of the distribution 
of population. Those who had hoped for a scientific study of 
the problem were bound, of course, to feel disappointed. But 
this should not to be put to the blame of the Royal (Commission, 
which had carried out a very valuable piece of pioneer work. 
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Neither its personnel nor its terms of reference really gave ground 
for expecting a scic^utific report. Indeed, its terms of reference 
were in effect siff-contradictory. The (-oniinission was a])poiiited 
to enquire “ what social, economic, or strategical disadvantages arise 
from the concentration of industries or of the industrial y)opulation 
in large towns or in ])articular areas of the country.” Strategical 
considerations meant war conditions. Now, the organization of our 
industries and p'ojnilation for war involved a deliberate and direct 
reversal of the tendencies wliich the Commission had found o[)era.ting 
under conditions of ])eace, and to which they might be said to have 
objected. Population concentrations were l)eing evacuated from the 
large towns; such occu])ations as building, j)ublic utilities, -dis- 
tributive trades and urban services which had expanded by nearly 
70 per cent. ov(‘r the past fiftetm years were losing men ; while 
coal-mining, shipbuilding and repairing and engineering, whicfi 
during the same period had decreased by some 25 per cent., were 
urgently in need of more labour, with the result that everything 
possible had to be doiu' to indu(*e workers from the former s(d of 
occupations to migrate^ to them. The tragedy was that after the 
war, if peace ])lanning was going to be diflcrent from war planning, 
a good deal of this redistribution would have to be undone. His 
second criticism of tln^ terms of reference was that, though wide, 
they were not wide enough. Th(vy involved halting, as it were, in 
midstream in th(‘ (*onsideration of what, after all, was the real 
problem that was troubling everyon(‘. to-day — the industrial future 
of this country, ('S})ecially from the employment aspect. Mr. 
Clenday felt that it had Ixam this wider consideration which had 
really weighed witli the members of the Royal Commission in 
arriving at their recommendations. The underlying objective^ was 
to provide employment and a worth-while existence for the un- 
employed and infuse new life into the distressed areas where so 
many of them were still located. Unfortunately the j)robhim was 
not one that was confined to this country, but world-wide. It was 
inherent in the modern systiun of economic development to which 
the world had pinned its faith for the past hundred and fifty years 
or so. . 

Mr. Glenday wished to congratulate Professor Jones on what, 
must have been a very courageous act of renunciation in throwing 
over his belief in the traditional theory of international trade. If 
only other economists would follow him and face realities, then 
economic theory might at long last take a great step forward. But 
he could not help wondering whether Professor Jones realized that 
when he committed himself to an out-and-out policy of industrial 
diversific'.ation as a solution for the unemployment within this 
country, he was at the same time justifying the policies of national 
self-sufliciency which were being advocated as a solution for the 
international unemployment ])roblem outside this country. Mr. 
Glenday said that there were a number of questions of detail which 
he would have liked to raise had time permitted, such as, to enquire, 
for example, what scientific justifi(*ation there was for including the 
Home Counties with London ^ He would, liowever, confine himself 
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to a general observation regarding the suitability of the traditional 
method of economic analysis for dealing with the problem of urban 
development. 

When a town and its ])larm.ing were under consideration he felt 
that if one was to understand what was hap]>ening one must deal 
with the history of the town, as a “ whole ” and consider (.‘banges 
which took ])lace in the town structure, also as a “ whole.” To 
break up the jiattcun into its constituents was to lose the substance 
for the shadow. To attempt, for exain])le, to use the doctrine of 
“ comparative cost ” to rcdate conditions before and after such 
revolutionary develoj)ments as the introduction of the motor-(*ar 
and cheap electrics supply, which had caused a siuhhm and dis~ 
continuous change in industrial mobility and jlexibility, was to 
misconceives the situation. He agreed with tlie last s])eaker that 
there was no mystery in the recent growth of larg(‘ towns. Th(‘ 
explanation was that the direction of industrial dev(‘lo|)ment had 
changed, and also that the motor-car which had assisted in that 
cliange had creat(Ml new urf)an occupations. Ilefore the war of 
1914-18, export trade had been the major ])reoccupation, since that 
war the centre of industrial development had shifted to domestic 
(.‘onsumption and the ])ro})lem of raising the standard of living of 
the })Oorer s(‘Ctions of the community. Katurally tin' industries 
and services recpiired for this lalt.iu purpose had develo])ed in the 
areas where the consumers wcun located. It was no good providing 
motor-coach servicavs, chain 8ton\s, catering facilities, and the like 
in th(‘. distressed areas of the North of England for the use of people 
living in, say, London. This did not mean that he ])ersonally was 
not wholeh(;artedly in favour of measur(\s, however drastic, being 
taken to restorer prosj)erity to the distressed arcais. Even th(‘ 
recommendations of the minority reports were too tame for him in 
this respect. 

But tin* question wliicdi ev(uyone appeared to shirk— including 
the Koyal (commission — was : What ar(‘. the m‘w industries wiiich 
can restore life to the distresstal areas ? Professor Jones's classifica- 
tion of industries did little more than obscure the issue, and the 
re|)ort of the (k)mmissi()u was equally vague. Mr. (tlenday said 
that he had examijied in a geinu’al way the recamt development of 
London and tlie new estates which had been set up in the distressed 
areas and had found no answer to the question, ])rovided re- 
armament industries were excluded from the solution. 

The same question existed in the international field. The 
traditional overseas agricultural and mining areas were ra,])idly 
industrializing, while the older industrial countries w(‘re finding it 
increasingly dillicult to re})lace fast enough lay new industries thos(‘- 
which were losing markets as a result. Mr. (Tlenday's own pei’sonal 
conclusion was that this and many other countries 'must be prepared 
to face revolutionary changes in their traditional ways of living 
before the problem could be solved. 

Sir Duncan Wilson said that he had some liesitation in speaking 
because all that he knew of the subject had been derived from a 
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recent perusal of the Royal Commission’s report, which he thought 
full of interest and wise deductions. But he knew from past ex- 
perience that the Society tolerated, and even appeared to welcome 
as a kind of light relief, the comments of people who knew practically 
nothing about the subject under discussion. In his past official life 
he had been concerned mainly with conditions of work in factories, 
and he had been rather surprised at being unable to discover any 
reference to this in the report. There was a section dealing with 
health, in which a description was given of bad housing conditions, 
sanitation, and so forth, in the early part of the last century, but 
no mention was made of the conditions under which miny men, 
women and children passed almost half their lifetimes, and which 
might have had as great an effect upon them as the other factors 
with which the Commission had dealt. It might be said that this 
sphere was irrelevant to the inquiry and was already governed by 
factory legislation, and that the conditions in a factory would be 
much the same wherever it was locat(‘d. But he ventured to think 
that there were certain aspects of factory life and amenity whicli 
had a direct bearing on the questions at issue. He would give two 
examples. 

The Royal Commission in its Report had ])ointed out that in 
the expansion of London the factories whicffi had sprung up were 
generally well planned, well managed, and comfortable to work in. 
They suffered, however, in his view, from certain disadvantages 
arising from th(‘ir location. In the first place, they drew their 
workers from such various and distant parts of London that the 
employer was completely out of touch with them, excepting during 
their working hours. He could have no interest in their leisure. 
This was in marked contrast to the conditions in some industrial 
towns which were much more homogeneously industrialized. 

The second point was that these factories were as a rule small. 
They could not offer the same amenities to their workers as the 
large ones. By amenities he meant recreation, facilities for meals, 
medical supervision, and so on. The obvious remedy was for a 
number of factories to pool together in order to offer such amenities 
in common ; and yet, apart from some of the Trading Estates, 
mentioned in the Report, no attempt — or at least no successful 
attempt^ — in this direction appeared to have been made. Again, he 
remembered that some years ago in order to relieve traffic con- 
gestion in a certain part of London, the suggestion was made that 
the factories concerned should stagger ” their hours of work and 
meal-times, but without any effect. The managements of neigh- 
bouring factories in some parts of London seemed in fact to be as 
shy of collaboration as neighbouring householders in a London square. 

He had ventured to mention these matters because he thought 
that the conditions of work inside the factory would be an important 
subject to take into account in any future action that might be 
decided upon. 

Mr. G. L. Schwartz said that he wished to deal with an 
economic point that arose out of the discussion. He thought that 



1940] 


on Professor Joneses Pamper 


339 


they could leave on one side the strategic aspect, because if they 
had to distribute the population after this war from strategical 
considerations, sensible people would clear out altogether. 

The point he wished to discuss was the economic argument that 
people should be prevented from moving for their own advantage 
because of a possible net social ioss that might arise from that 
movement. The favourite example of that was the argument that 
houses, schools, and so forth might be left derelict in distressed 
areas and have to be duplicated in other places, and that the people 
who moved had not to take that into consideration. That was a 
very specious argument and, he thought, wholly incorrect. 

If he might take a personal example, the Chairman of that 
meeting had been ‘‘ guilty ” of a good deal of movement in his 
time. To the speaker’s own knowledge he had inhabited at least 
four different towns, and every time he had moved it might be that 
he had left the local sewers, roads, and so forth to their fate, and 
had also increased the congestion in the place to which he had gone. 
Was it suggested that he should have compensated the people in. 
the town which he had left, or that he should apologize for the 
congestion which he created in the town to which he went ? Could 
it be argued that a movement which was of an advantageous 
character from the point of view of himself and the people who 
induced him to migrate could possibly have been an economic lovss 
from the point of view of the community as a whole? Was there 
any case for preventing Professor Bowley from moving from one 
town to another in this way ? Was there any reason why he should 
pay compensation for supposed loss that might have arisen in the 
place he had vacated ? To give anothcir p('rsonal example, the 
doctor had just cut him (the speaker) off from alcohol, and he felt 
very sick about it, but he would feel more sick still if he had to 
compensate the local brewer for the loss of his custom. It might 
just as well l)e argued tliat the migration of millions of i)eople from 
Europe to the United States was a net social loss to the world 
because sewers and roads had to be duplicated in the United States, 
whereas they were abandoned in Europe. He saw no validity at all 
in these arguments. 

Of course, people always objected to the congestion caused by - 
others. One heard continually that London was too crowded, but 
nobody was prepared on that account to ch^ar out of it himself. 
They always objected to the other man getting into the railway 
carriage; they might one day tell him that his presence there 
represented a net economic or social loss and see what happened. 

Professor Jones concluded his paper with the remark Strap- 
hanging, an inevitable accompaniment of underground transport in 
London, constituted part of the measured national income.” That 
was a clever way of putting it, but a distorted way. People came 
to London after weighing up the balance of advantages and dis- 
advantages. One of the advantages of being in a big city was the 
enjoyment of its ordinary amenities. One of the disadvantages was 
that one might have to straphang on the way into the centre. One 
of the advantages of being in London was that one could enjoy the 



340 


Discusswn 


[Part III, 


meetings of the Royal Statistical Society. One of the disadvantages 
was that one might get a headache in listening to the discussions. 
T3ut if one was perfectly free to decide whether to go or not, and 
did go, one could say that there had been a net addition to the 
national income, and there was no need to point to the headache 
and say that that must inevitably result in a national loss. 

Mr. Dudley Walton said that there were in this country seven 
aggregates of j)opulation of the same general quality, social and 
economical, as the aggregation of London and the Home Counties, 
and it seemed to him that the problems and disadvantages in 
respect of London were similar to those in the other six. Each of 
those other six aggregations had grown u]) historically under known 
conditions. London was the centre of government and also the 
centre of distribution of the national income. If one took south- 
east England as an area, it was the district in which the l)ulk of the 
national revenue was expended. 

A development since the last war had Ixhui the discovery by 
manufacturers that it was more advantageous to produce com- 
modities in the centre of a purchasing district than at a place where 
they could be more easily and economically manufactured. Fac- 
tories had been built all around London, where commodities had a 
market, and from which they could be more easily distributed than 
from, say, the coalfields. Those two considerations seemed to him 
to account for a great deal of the congestion of south-eai^t England. 
There were, of course, various illusions when one apjdied statistics 
to this kind of problem. If one drew a circle of eughty miles radius 
from Leeds it would include 50 per cent, of the entire population of 
England, and one could take other parts of the map and draw 
circles which would cover 50 per cent, of the population. The 
arguments derived from congestion could be applied to a great 
many different centres. 

Dr. Edelbero said that he could not pretend to have studied 
the question of location from a practical point of view, but he was 
rather struck by the absence from this paper — and the same thing 
applied to the report of the Royal Commission — of very mucli 
attempt to present the economic side of the problem analytically 
and to analyse the balance of forces tending to a concentration and 
of the opposite, or centrifugal, forces which tended to produce the 
other effect. 

In this connection, when the question was considered of what 
might conceivably be done to direct the location of industries and 
population, it was important to remember that the relevant thing 
was not the present position of each industry or population unit, 
but how it was likely to develop in the future. He thought that on 
considering the problem analytically it was obvious that the relevant 
thing was the trend. Was there an upward trend, and was it safe 
to extrapolate it? It seemed to have been assumed in the paper 
that there was an upward trend, and further that it could be 
extrapolated safely. 
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He thought it possible that in the post-war period there was an 
upward trend of concentration around London, which need not 
continue with the same force as previously, and that that trend was 
caused by the decline of the export industries, whi(di depended o!i 
factors of location, such as coal mines and so forth. But as tins 
kind of factor was not going to operate in future there was no need 
to fear quite the same amount or speed of concentration as in tdie 
past, and it was possible that the problem of the alleged dangers of 
concentration around London was exaggerated by the Commissioners 
because it was conditioned in their minds, perhaps unconsciously, 
by the experience of the last post-war period. It was well to 
remember that there were forces working in the opposite direction 
as well as forces in the direction of concentration, and it was the 
balance of the two that mattered. They should be able to picture 
in their minds the j)robable course of develo[)ment if the process 
was left to itselfj and only then could they see what they should do 
al)out it if any action were considered necessary. The dang(n was 
in exaggerating the upward trend because of the })eculiar post-wa,r 
experience, and it was also >vell to bear in mind that there w(;re 
forces working in the opposite direction. 

Pkofessor Jones said that he did not intend to attempt to re])ly 
in detail, particularly to Sir Gwilym (4i}.>bon, Mr. Hchwartz, and Dr. 
Edelberg. He would merely d(‘sire to put this general point. He 
was quite aware of the a])})arent dilemma to which Mr. Gleiiday 
referred, and, lik(‘ the rest, of the Royal Commission, he was aware 
of the special issues raised by Mr. KSchwartz. He himself de])recated 
the underlying assumption of a good deal of ])r(‘sent-day economic 
discussion that whatever is, is right ” and that if one could extra- 
polate - to use Dr. Edcdberg’s term then oiu' would have, to allow 
for balancing forc(?s. H(‘ would merely say as a general reply to 
those points of theory that a vany detailed statistical analysis was 
carri(‘d on beliind the siauies. Not only was there a trend towards 
London, of a charact(‘r that, rightly or wrongly, was deemed un- 
desirable by tlie Commission as a whole, but also, as far as tin*. 
Commission could disc(uai they were not economic astrologists, 
and that was what extra])olation meant — there was a real danger 
that the trend would not oidy continue but even ac'celerate. Tln^ 
acceleration was (*nvisaged as of such extent that having r(‘gard to 
the social consequences of such a trend he used the word social ” 
in the broadest possible sense it would l)e positively dangerous to 
the community as a whole not to try to prevent it. If there were 
balancing forces, these would (*ome out. H the l)alancing forces 
were inherent in the economic structure no authority which was 
set up would interfere with them, ])resuming that they were in the 
right dire(dion, as balancing forces ought naturally to 

He would add one ])oint in rcqdy to what Mr. Kchwartz had said. 
He was not sure whether Mr. 8cliwartz was criticizing anything he 
himself had said or anything said by ])eople other than those who 
appeared as witnesses before the Commission or by the members 
of the Commission themselves. He did not think he himself had ever 
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suggested that it was a bad thing for --should he say?- -an aged 
community, speaking in terms of houses and roads and sewers, to 
disappear. There was nothing in what he had said that afternoon, 
nothing in what he was aware of having signed, that implied such a 
view. He knew it was true that some people stated that one of the 
costs to the community of migration was the loss of the public 
services in the declining area. He himself thought it would be a 
great social gain if they destroyed the public services in some of the 
Welsh towns and mining districts and rebuilt them either there or 
in some other place. He desired to remove the misapprehension 
from the mind of Mr. Schwartz, because nothing that he had said 
was intended to convey what Mr. Schwartz had inferred. There 
was one point in whi(h Mr. Schwartz had misread what he had written. 
The question he had posed was not whether it was good for the man 
who was actually moving, but whether it was good for the other 
people whom he joined. The balancing of individual and social 
welfare was not the balancing of the individual interest and the 
wider interest of the same individual, but a balancing of the individual 
interest of the man who went to the large town and the effect of his 
going upon the people who already lived in the town. He thought 
he had tried to bring that out in the introduction to the discussion 
ill which he had said that yieople suffered a very long time before th(\y 
took active steps even to restore the economic loss they had sustained 
through the concentration of industry. 

He had wanted to put these points right at the beginning, and he 
might perhaps be allowed to refer to Mr. Glenday’s comments in a 
written reply. 

In a written communication Professor Jones continued : — 

I wish merely to refer to one comment made by Mr. Glenday. 
In supporting the view that greater regional diversification of 
industry was advantageous I was keenly aware of the apparent 
dilemma to which he referred, and I dealt with it, individually, in 
the memorandum publishxid as an Appendix to the Re])ort. In 
view of the fact tliat an adequate reply would necessitate a long 
and highly theoretical discussion, I must rest content with the 
statement that I made no conscious “ act of renunciation in throwing 
over ” my “ belief in the traditional theory of international trade.” 
In relation to the practical application of the so-called do(‘trine 
of comparative costs, I would venture to refer to the discussion in 
the Appendix, where, in effect, I try to show that comparative 
costs are materially affected by external economies of a special 
and general character. Past experience suggests that in a highly 
8})ecialized area external economies of a general character tend to be 
below the average. The result is that new industries fight shy of 
the area, so that the people surplus to the main industry migrate 
to other areas. Moreover, under diminishing returns the main 
industry may be pushed farther than would be the case if the evidence 
of general economies of a high level were to affect comparative 
costs. This extreme specialization may represent a failure to make 
the fullest use of resources, while diversity of the type I indicated 
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bears no resemblance to economic nationalism. There remains a 
further practical issue. If, irrespective of its merits, protection is, 
in fact, adopted, by a Government, it is impossible for that Govern- 
ment to ignore its regional effects. The argurncTit for regional 
subsidies to reduce injury in the areas previously favoured by free 
trade is of the same type as the argument for national protection. 
Finally, it is nowhere stated that diversification is a cure for un- 
employment. 

As a result of the ballot taken during the nu'cting, the 48 can- 
didates named below were elected Fellows of the Soci(‘.ty : - 

Noil GtX)ffroy Calvert, A. LA.; Alfred (diaries Edward (Japlon; Harry 
Rydo ICirnos, B.So. ; (Joorgi' Albert leaner, B.A.; Mrs. (diaiiioli .Bose; William 
Koo:d HowIoh, F.(^AV\A.; A.CM.S. : Annie Henrietta Chovis; J^eonard I)od- 
worth Coe; A. Noed Cnrpbey; Alfred Hndol{)h D'Abreo; (foronwy Ho])oyn 
Daniel, D.Phil.; Stanley Harold George Edmonds; Gordon (guested Evison, 
H.(Vjrn,; Wilfred John Foster; Harold Thomas Edmonds Gam broil ; Durgadas 
(iangidi, B.So. ; Walter John Goshawke, A.l.A.; David Henry Gnstavus 
Hamilton-lvussell ; John Hyslop Hamilton ; Sydney (diaries Harris, B.Cum.; 
Harry Henry, B.So.; Geoffrey Hoy wood, F.F.A.; Arthur Hazel Li(*nol John- 
son; Ahmad Khan, Bh.l).; Wilfred Ernest King; John Dennis KuijHirs. B.A.; 
Maxwell Lander; Kaethe, K. Liepmann, Dr. Phil.; William Henry Nathan 
Loveday; George Donald Alastair Mac*Dougall ; Vdconte Mills; Henry P(vit; 
V. N. Poorna|»regiui, M.A.; Norman William Ross, F.I.A.; L Rubin; Martin 
Rudd; Professor M. Sehollenberg-Orloff ; Jesse 8eott; Dhrubjyoti Semgupta, 
M.A.; David Montagu do 8ilva, M.R.(J.S., L.R.C.P., D.T.M., D.P. IL; Thomas 
Hilary tSinelair; Jaggit 8ingh, M.A. ; Erika Arutz 8pitzor, M.8o. (Prague); 
('darenec' Reginald Thompson; John Eihvard Wall. 

Corporate Representatives, 

Joan (Tiiiig, represeMting Messrs. Biickmaster and Moore. 

James Lythgoe, representing the Corporation of Manchester. 

John William Neiibert, representing the Internatiomil Sugar 
Council. 
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Wholesale Prices in 1939 
By The Editor of ‘‘ The Statist ” 

{The Statist's Index Numbers in continuation of 
Mr. A. Sauerbeck’s figures) 

The Sauerbeck->S^a^^s^ annual index numliers of wholesale prices 
are set out in the following table. Annual averages are shown for 
every year since 1846 {ix. from the beginning of Mr. 'Sauerbeck’s 
calculations) and Jevons’s figures for the years 1810 and 1818, 
adjusted to Sauerbeck’s standard, are also included. These all- 
commodities index numbers embrace forty-five commoditi(is and 
are calculated, with few exceptions, from the average of fifty-two 
weekly quotations for each commodity, the averages for the standard 
period 1867-77 being taken as loo. Up to the end of 1912 the 
compilation of the statistics was undertaken by Mr. Augustus 
Sauerbeck and since that date by The Statist. 

Table I 


The Statist’s Annual Index Numbers (in eontinuat/ion of 
Sauerbeck's fyures) 

(1867-77 = 100) 


Year. 

Average 

No. 

Year. 

Average 

No. 

Year. 

Average 

No. 

Year. 

Averag(! 

No.' 

Year. 

Average 

No. 

]939 

95 

1919 

206 

1900 

75 

1881 

85 

1862 

101 

’38 

91 

’18 

192 

1899 

68 

’80 

88 

’61 

98 

’37 

102 

’17 

175 

’98 

64 

’79 

83 

’60 

99 

’36 

89 

’16 

136 

’97 

62 

’78 

87 

1859 

94 

’35 

84 

’15 

108 

’96 

61 

’77 

94 

’58 

91 

’34 

82 

’14 

85 

’95 

62 

’76 

95 

’57 

105 

’33 

79 

’13 

85 

’94 

63 

’75 

96 

’56 

101 

’32 

80 

’12 

85 

’93 

68 

’74 

102 

’55 

101 

’31 

83 

’ll 

80 

’92 

68 

’73 

111 

’54 

102 

’30 

97 

’10 

78 

’91 

72 

’72 

109 

’53 

95 

’29 

115 

1909 

74 

’90 

72 

’71 

100 

’52 

78 

’28 

120 

’08 

73 

1889 

72 

’70 

96 

’51 

75 

’27 i 

122 

’07 

80 

’88 

70 

1869 

98 

’50 

77 

’26 

126 

’06 

77 

’87 

68 

’68 

99 

1849 

74 

’25 

136 

’05 

72 

’86 

69 

’67 

100 

’48 

78 

’24 

139 

’04 

70 

’85 

72 

’66 

102 

’47 

95 

’23 

129 

’03 

69 

’84 

76 

’65 

101 

’46 

89 

’22 

131 

’02 

69 

’83 

82 

’64 

105 

’18 

159* 

— 1 o 

155 

251 

’01 

70 

’82 

84 

’63 

103 

’10 

17P 


♦ Jevons’s numbers adjusted. 
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For the year 1939 the annual index number is 95, which 
represents a rise of 4*3 per cent, upon the 1938 figure of 91 and a fall 
of nearly 7 per cent, from the 1937 level, expressed by the index 
number 102. This reversal of the downward trcnid in the two 
previous years arose from the price conditions prevailing in the last 
four months of the year, the average for the eight-month period 
January- August, at 89-6, having shown a continuation of that trend. 
With the outbreak of war, the rise in prices anticipated, in the event 
of war, in our review of 1938 prices, immediately manifested itself, 
the September index-number rising slightly more than 10 per cent, 
over that for August. For the three reinaining months of the year, 
the rise proceeded at a slower rate, the indices for October, November 
and December showing increases over those for preceding months of 
6, 6 and 7 per cent, respectively, bringing the Dec(unber index to 
120*1, the highest for that month since 1927. 


Table 11 


The Statist's Annual hidex N anthers- - ten-year ave rages 
(1867-77) 


1838-1847 


03 

1900 - 

1900 - 

73 

1910 - 

1925 -= 

105 

’ 48 - ’57 


80 

’ 01 - 

’10 - 

73 

’ 17 - 

’20 - 

104 

’ 58 - ’07 

z.- 

00 

’ 02 - 

’ll - 

74 

’ 18 - 

’27 - 

150 

’ 08 - ’77 


100 

’ 03 - 

’12 - 

70 

’ 10 - 

’28 -- 

152 

’ 78 - ’87 

— 

70 

’ 04 - 

’13 

77 

* 20 - 

’29 = : 

142 

’ 88 - ’07 

-- 

07 

’05 - 

’14 - - 

70 

’ 21 - 

’30 - 

127 

’ 00 - ’00 

-= 

0 () 

’ 00 - 

’15 : . 

82 

’ 22 - 

’31 - 

120 

’ 01-1000 


00 

’ 07 - 

’10 -- 

88 

’ 23 - 

’32 - 

115 

’ 02 - ’01 


m 

' 08 - 

47 -- 

98 

’ 24 - 

’33 - 

110 

’ 03 - ’02 


00 

' 00 - 

'18 = 

110 

’ 25 - 

’34 - 

104 

’ 04 - ’03 


00 

’ 10 - 

’10 - 

123 

’ 20 - 

’35 - 

90 

’ 05 - ’04 


07 

’ 11 - 

’20 -- 

140 

’ 27 - 

’30 ^ 

05 

’ 00 - ’05 

= 

08 

’12 

’21 

148 

’ 28 - 

’37 

93 

’ 07 - ’00 

= 

70 

’ 13 - 

’22 . 

153 

’ 20 - 

’38 

00 

’ 08 - ’07 


71 

’ 14 - 

’23 

157 

’ 30 - 

’30 - 

88 

’ 09 - ’08 


72 

’ 15 - 

’24 - 

102 





The annual increase of 4*3 per cent., noted above, was spread 
unevenly over the ])rincipal cat(‘gories of conimoditi(‘s entering into 
the general index. For all foods, indeed, the 1939 index was 1 per 
cent, lower than in the previous year, a fall of 8*6 per cent, in the 
annual level of vegetable food outw(dghiiig the rises which affected 
animal foodstuffs and the ]>lantation foods, amounting to 3*6 and 
9*3 per cent, respectively. For all materials, on the other hand, the 
yearly index number showed a rise of 7*3 per cent., resulting mainly 
from the 24 per cent, increase in textile prices, which overshadowed 
the relatively slight increases in the cases of minerals — the price 
level of which rose by less than i per cent. — and of sundry materials, 
for which the index rose by 3*5 per cent, over the 1938 level. 
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These comparisons do not, however, provide sufficient clue to 
the ])rice history of the past year, which is more clearly indicated 
by the table given below, relating to quarterly movements of 
j)rices. The movements reflected in that table are more easily 
appreciated from the following table, which gives, for each quarter 
of 1939, the percentage evaluation of the principal group indices on 
the basis of the corresponding period in the preceding year. 


Quarterly 1939 Index Niimhers as Percentages of those 

of 1938 


Yoar 

Qnar- 

ttirs 

ta.bi<* 

Food 

(( 

etc.) 

Aivinuil 

Food 

(Meat, 

ete.) 

Sugar,; 
( Coffee, 
and 
Tea 

d'otal ! 
Food 

Min- 

erals 

tex- 
tiles j 

! 

1 

Snn- 

dry 

Mate- 

rials 

Total 
Miito- 
riuls j 

(irand 

Total 

Sil- 

ver 

1 

1939 

I 

73-7 

95-3 

101 

8()-7 

99-() 

102 

91 

96-8 

92-8 

95-7 


TI 

74*8 

990 

111 

90 

102 

11() 

98-6 

[ 104 

98-4 

99-6 


III 

834) 

109 

112 

99-2 

KK) 1 

123 

103-5 

107 

104 1 

91 


IV 

1 

135 

123 

133 

I129 

!i04 

106 

125 

127 

128 

102 


Here is plainly to be seen the unevenness of ])rice developments 
between the main groups of commodities, })articularly in regard to 
the third quarter, whicdi included the first month of war. For this 
quarter the total food index still remained below that for the same 
thre(‘ months of 1938 while total materials had risen by 7 per cent., 
a notable increase in res])ect of textiles — which had already mad(^ 
itself fhlt in the second quarter — being dam})ed down l)y the (‘.qually 
notable consistency of mineral prices, which remained at the same 
level as for 1938. By the end of the fourth quarter a different 
])icture is presented. The “ total food ” index has risen slightly 
more, in proportion to October December 1938, than '‘total 
materials,” vegetable foods, which had remained the least active 
of all the princi])al groups, having jumped from 84 per cent, of 1938 
level in the third quarter to 135 ])er cent, in the fourth. Equally 
noticeable are the soaring tendency of textile prices and the con- 
tinued quietness of minerals. 

While it is too early to attempt to elucidate the effects on prices 
of the various commodity controls imposed by the Government from 
the outbreak of war, it is necessary to refer to the fact of those 
controls and to the uncertainties created by them in the field of 
prices. During the last quarter of 1939 the quoted prices of certain 
commodities became metaphysical concepts rather than definite 
market indicators and no student who approaches this problem in 
the future should overlook the fact that some of the prices he will 
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be handling have no reference whatever to anything approaching 
market conditions. For obvious reasons the c.i.f. price of American 
wheat disappeared after August 1939 and from September onwards 
statistical irregularity has been caused by the use of the f.o.b 
Montreal price in its place. Tea and sugar prices have also been 
sources of difficulty, and it will be noted that in the detailed tables 
below relating to the average annual prices of individual com- 
modities, the quotation for common Congou tea applies to the first 
nine months of the year only. 

In view of the circumstances in which this^ brief review is 
prepared, it may be permissible to look beyond the period to which 
it properly relates and to remark that the upward movement 
observed in the last four months of 1939 has sijice continued to a 
point at which the general index for May 1940, stands at over 41 
per cent, higher than in August 1939. This continuance has not 
b(‘en an uninterrupted one. In no one of the first five months of 
1940 has the j)roportional rise in the general index becui so great 
as it was in any one of the war months of 1939, In February it 
amounted to less than 0-5 per cent., while in the following month a 
drop of I per cent, on the February index was recorded, a movement 
shared by all princijial groups save minerals. By May the greatest 
increase shown by the grou]) indices, compared with a year previously, 
was that for textiles, amounting to 76 per cent., followed by vegetable 
food, with a 57 per cent, rise on the year. Th(‘ '' all foodstuffs” 
ind(‘X rose in the same ])eriod by 36 per cent, and total materials by 
44 per cent. 
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Monthly Fluctuations of the Index Numbers* of 45 Commodities^ 1867-77 = 100 



.ifiii. 

Feb. 

Mareh 

I 

A|)ril 

May 

June 

July 

Aug. 

Sept. 

o .- t . 

Nov. 

Dec. 

Year 

1888 

70-9 

70*6 

' 69*9 

69*8 

68*1 

67-4 

69*0 

70*1 

71*9 

72*4 

72*7 

73*2 

70 

1896 

61-4 

61*4 

60*7 

60*3 

60*1 

59*3 

69*2 

59*7 

61-2 

62-6 

62*6 

62*0 

61 

’97 

620 

61*9 

61*9 

61*5 

61-2 

61*3 

61*7 

63*2 

63-4 

62*7 

62-4 

62*4 

62 

’98 

62-8 

63*4 

63*0 

65*5 

66*4 

84-7 

64*3 

64*0 

63*9 

63-6 

63*9 

63*8 

64 

1899 

65-4 

66*8 

65-6 

66*1 

66*6 

66*9 

67*9 

68*3 

70*0 

71*5 

71*6 

72-3 

68 

1900 

74-0 

75*1 

75*7 

75*6 

75*5 

75*7 

76-2 

76*0 

75*5 

74*7 

73*9 

73-4 

75 

’01 

72-2 

71*7 

71*0 

70*6 

70*5 

69*8 

69*5 

69*8 

69*6 

69-6 

69*0 

68*4 

70 

’02 

68-8 

68*9 

69*2 

69*7 

70*9 

70*4 

70*0 

69*5 

69*3 

68*8 

68*6 

69*1 

69 

’03 

69'6 

70*2 

70*4 

69*4 

69*6 

69*5 

69*5 

70*0 

69*1 

69 -() 

69*0 

70*0 

69 

1904 

70-4 

70*8 

70*8 

70*5 

69*9 

69*4 

69*9 

70*4 

70*7 

71*0 

71*2 

70-9 

70 

’05 

71*2 

71*4 

71*8 

72*0 

71*7 

72*0 

72*5 

72*3 

72-4 

73*2 

74*2 

74*9 

72 

’06 

75*2 

75*0 

75*7 

76*5 

77*0 

76*9 

76-4 

76*7 

77*5 

78*5 

78*6 

79*7 

77 

’07 

80-0 

80*7 

80*0 

80*7 

82*4 

82*0 

81*1 

79*4 

79*1 

78*8 

76*7 

76*2 

80 

’08 

76-0 

74*5 

74*1 

73*8 

73*6 

72*9 

73*1 

72*2 

72*6 

72*2 

72*2 

72*3 

73 

1909 

720 

71*9 

72-4 

74*3 

75*4 

75*1 

75*2 

74*9 

74*7 

75*2 

75*5 

76*3 

74 

’10 

77-1 

78*1 

79*1 

78*5 

78*2 

76*9 

78*1 

78-2 

77*6 

77*2 

77*8 

77*9 

78 

’ll 

78*6 

78-6 

78*9 

80*0 

80*3 

80*0 

78*9 

79*6 

80*3 

80*7 

80-6 

80*9 

80 

’12 

81*8 

82*9 

84*4 

85*0 

85*3 

85*5 

86*5 

85*9 

86-7 

85*8 

85-3 

86*4 

85 

’13 

86-4 

86*1 

86*7 

86*2 

85*7 

84*1 

84*2 

85*0 

^ 85*7 

84*5 

83*3 

83*8 

85 

1914 

83*6 

83*8 

82*8 

82*3 

82*3 

81*2 

82*4 

87*9 

89*3 

89*8 

88*8 

91*6 

85 

’15 

96*4 

100*9 

103*7 

106-9 

107*2 

106-4 

106-4 

107*0 

107*8 

110*0 

113*1 

118*4 

108 

’16 

123*6 

127*0 

1304 

134*2 

135*4 

131*0 

130*5 

134*5 

134*4 

141*5 

150*8 

154*3 

136 

’17 

159*3 

164*0 

169*0 

173*0 

175*0 

180*4 

176*9 

175*7 

176*4 

180*6 

182*9 

185*1 

176 

’18 

186*2 

187*3 

188*0 

189*8 

19 T 1 

192-3 

192*9 

195*9 

197*1 

197*8 

195*3 

196*0 

192 

1919 

192*1 

187*5 

184*7 

184*6 

194*6 

199*4 

206*4 

212*7 

214*8 

224*3 

231*0 

235*2 

206 

’20 

246*3 

260*4 

261*8 

266*1 

260*0 

256*7 

264*6 

253*5 

248*7 

239*9 

223*8 

207*2 

251 

’21 

197*2 

183*0 

177*2 

169*8 

162*2 

156*8 

158*2 

154*3 

149*4 

138*4 

136*7 

133*6 

155 

’22 

132*6 

132*2 

133*3 

134*8 

136*6 

135*6 

134*0 

129*6 

127-9 

130*1 

130*6 

129*1 

131 

’23 

130*2 

131*9 

132*7 

134*0 

1132*2 

127*9 

124*8 

125*0 

127*8 

127*7 

132*4 

133*2 

129 

1924 

137*2 

138*8 

137*0 

136-8 

136*4 

136*3 

138*4 

138*0 

141*3 

146*1 

145*5 

147*7 

139 

’25 

144*8 

143*1 

140*1 

137*5 

135*7 

131*2 

134*3 

134*3 

132*7 

130*2 I 

132*9 

130*4 

136 

’26 

129*3 

127*9 

126*1 

125*5 

125*7 

124*9 

126*0 

127*0 

128*0 

1310 

130*8 

1239 

126 

’27 

123*1 

124*1 

123*6 

123*3 

123*8 

123*1 

122*0 

122*8 

121 5 

120*6 

121*6 

121*4 

122 

’28 

120*9 

121-1 

123*6 

125*6 

126*2 

122*6 

120*3 

118*0 

116*8 

116*8 

117*9 

117*9 

120 

1929 

117-0 

120*1 

120*5 

116*5 

113*0 

113*1 

115*2 

113*9 

112*6 

111*1 

108*3 

108*8 

115 

’30 

106*6 

104*8 

103-0 

101-5 

98-8 

95-8 

94-4 

92-2 

90-8 

90-4 

88-6 

86*9 

97 

’31 

85-7 

85-5 

86*5 

84-4 

82*2 

82*6 

80*2 1 

79*1 

80*7 

82*3 

83*0 

85*4 

83 

’32 

84*7 

86*7 

84-1 

82-5 

80-2 

77-0 

78-9 

80-7 

80*4 

77-8 

77-9 

77-7 

80 

’33 

77-8 

77-0 

77-0 

78-6 

80*9 

81*3 

81*7 

81*2 

80-7 

80*5 

79*3 

80-0 

79 

1934 

82-5 

82*5 

82-2 

81*0 

81*1 

80*7 

82*4 

83*4 

82*1 

81*1 

81*0 

82-8 

82 

’35 

83*6 

83*4 

82-9 

84-1 

85-2 

83*7 

84-3 

84-1 

85-1 

85*8 

86-3 

80-7 

84 

’36 

87-1 

87-1 

86-7 

86-2 

85-6 

84-8 

87-1 

89-0 

90*4 

91-7 

94-5 

98-9 

89 

’37 

99‘6 

102-1 

107-3 

104-7 

106*2 

104*7 

105-9 

104-4 

103-3 

100-8 

96-7 

97-3 

102 

’38 

96-5 

96-4 

94-2 

93-6 

91-4 

91-4 

91-1 

88-6 

88-6 

88-8 

' 87-4 

89-1 

91 

’39 

’40 

88-7 

124*1 

88-6 

124*6 

89-0 

123*4 

90-6 

126-0 

90*6 

128-0 

90*6 

88-7 

90*4 

99*7 

105*8 

112*2 

120*1 

96 


* The average of the twelve monthly figures of each year does not necessarily 
coincide with the annual figures, as the latter are calculated mostly from the average 
of 62 weekly quotations, while the former are based on end-of-the-month prices. 
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Summary of Index Numbers. Groups of Articles, 1867-77 = 100 



Vege- 

table 

FckkI 

(Corn, 

etc.) 

Animal 

Food 

Sugar, 

Oollee, 

Total 

Min- 

Tex- 

Sundry 

Mate- 

rials 

^'otal 

Mate- 

rials 

Grand 

Sil- 

Wheat 
Har- 
vest t 

Average 

Price 

Average 
bank of 


(Meat, 

etc.) 

and 

Tea 

Food 

erals 

tiles 

Total 

rer ^ 

of Con- 
sols t 

Pin;.'lan(l 
Hate X 













£ 

f’ercent. 

1873 

I06 

109 

106 

107 

141 

103 

106 

114 

111 

97*4 

80 

92| 

4-750 

1896 

53 

73 

59 

62 

63 

64 

63 

60 

61 

60*5 

II 2 

llOf 

2-483 

1911 

70 

90 

61 

75 

93 

76 

81 

83 

80 

40-4 

no 

79A 

3-467 

1814 

75 

100 

58 

81 

99 

81 

87 

88 

85 

41-6 

109 

72tV 

4-038 

’16 

io 8 

126 

70 

170 

126 

92 

109 

108 

108 

38*9 

106 

651 

5-000 

’16 

133 

152 

86 

130 

158 

129 

136 

140 

136 

50-4 

97 


5-470 

1917 

177 

192 

1 13 

169 

172 

192 

174 

179 

175 

65'8 

102 

64^ 

5-15 

’18 

i68 

207 

130 

174 

192 

222 

202 

206 

192 

76-4 

III 

56i 

5-0 

’19 

179 

213 

147 

185 

220 

228 

219 

222 

206 

85-3 

98 

54,', 

5-160 

’20 

227 

263 

198 

234 

295 

262 

244 

264 

251 

76-1 

96 

47 

6-71 

’21 

143 

218 

83 

158 

181 

140 

145 

153 

155 

48*1 

118 

47!'^ 

6-092 

1922 

107 

184 

82 

130 

142 

134 

124 

132 

131 

61-6 

105 

6615 

3-692 

’23 

98 

162 

lOI 

122 

155 

140 

117 

134 

129 

49-4 

105 

57}j^ 

3-496 

’24 

119 

158 

105 

130 

158 

170 

120 

146 

139 

50-7 

107 

66JI 

4-0 

’26 

118 

162 

89 i 

128 

154 ' 

165 

II9 

143 

136 

52-5 

114 

66^ 

4-575 

’26 

108 

160 

88 

119 

154 

133 

II4 

131 

126 

47-1 

99 


5-0 

'927 

108 

138 

83 

114 

I4I 

131 

118 

129 

122 

42*8 

109 

54 n’ 

4-650 

’28 

107 

142 

78 

114 

123 

136 

II7 

124 

120 

440 

109 

65[f 

4-5 



99 

146 

72 

110 

126 

122 

111 

119 

115 

40-2 

114 

54,^, 

5-508 

’30 

77 

142 

54 

96 

II 2 

84 

97 

97 

97 

29-0 

99 

56 

3-4 

’31 

68 

119 

50 

83 

100 

63 

85 

82 

83 

20*4 

99 

551”, 

3*975 

1932 

72 

105 

50 

79 

99 

64 

81 

81 

80 

19*5 

105 

66:i5 

3-017 

’33 

60 

106 

47 

74 

107 

67 

80 

83 

79 

18*7 

114 

73|i|. 

2-0 

’34 

63 

108 

50 

77 

109 

72 

80 

85 

82 

20*0 

120 

80 

2-0 

’35 

66 

107 

42 

76 

112 

80 

83 

90 

84 

26-4 

112 

m 

2-0 

’36 

76 

109 

41 

81 

118 

83 

88§ 

94 

89 

1 18-5 

100 

mi 

|2-0 

’37 

93 

117 

49 

93 

142 

93 

lOI 

110 

102 

18-4 

99 

76 

2.0 

’38 

81 

111 

43 

84 

136 

75 

87 

96 

91 

17-6 

122 

74 

|2-0 

’39 

Average 

74 

115 

47 

83 

137 

93 

90 

103 

95 

17-1 

112 

06iH 

'2-5 

68 

91 

53 

73 

' 95 

74 

76 

81 

77 

44-1 

106 

82fli 

3-733 

1904-13 

1890-99 

61 

80 

63 

68 

71 

66 

66 

64 

66 

55*8 

103 

103/.^ 

2-958 

’78-87 

79 

95 

76 

84 

73 

71 

81 

76 

79 

82-1 

97 

99^ 

3-264 

1818-27 

109 

90 

151 

111 

128 

105 

106 

112 

111 

98-0 



3-692 


* Silver (see note on p. 353), parity of 1 gold to 16i silver =100, 
t Wheat harvest in U.K. to 1896 : 29 bushels = 100; from 1896 : 30 bushels = 100. 
j Average price of Consols and the average Bank of England rate of discount are actual 
figures, not index -numbers ; Consols 3% to 1888, 2|% from 1889, 2^% from April, 1903. 
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The Statist’s Index Numbers — monthly averages by groups 
(1867-77 = 100) ‘ 



Vege- 

table 

Food 

Animal 

Food 

Sugar, 
I'ea, and 
Coffee 

Food- 

stuffs 

Min- 

erals 

Tex- 

tiles 

Sundry 

Mate- 

rials 

Total 

Mate- 

rials 

All 

Com- 

modities 

1937 











Jan. 


91-3 

108-1 

46-2 

88 0 

134-5 

95-9 

100-3 

108*1 

996 

Feb. 

. .. 

9M 

111-5 

46-7 

89-3 

144-8 

96-1 

101-6 

111*5 

102*1 

March 


97-0 

118-4 

48-3 

94 6 

153-5 

100-2 

104-9 

116-5 

1073 

April 


96-3 

120-1 

48-5 

95-0 

138-5 

100-0 

103-7 

111-8 

1047 

May 

... 

95-6 

121-8 

50-2 

95-7 

146-1 

100-9 

102-7 

113-8 

1062 

June 


90-9 

121-2 

50-2 

93-6 

145-9 

98-9 

102-2 

112*9 

1047 

July 


92-9 

123-3 

50-5 

95 2 

149-4 

97-6 

102-7 

113-7 

105*9 

Aug. 


92-4 

121-7 

49-5 

94-2 

148-0 

95-1 

100-9 

111*8 

1044 

Sept. 

... 

94-5 

119-2 

50-5 

94-3 

145-8 

91-0 

100*7 

109-9 

1033 

Oct. 


96-4 

117-6 

49-0 

942 

138-6 

85-4 

99*3 

105-6 

1008 

Nov. 

... 

94-4 

114-0 

47-1 

91-7 

135-5 

78-7 

93-7 

100-3 

96-7 

Dec. 


95-7 

117-2 

45-6 

93-1 

134-7 

79-5 

93-8 

100-4 

973 

1938 











Jan. 


95-0 

115-2 

44-2 

91-7 

135-0 

79-4 

92-8 

100-0 

96-6 

Feb. 


920 

117-1 

42-7 

909 

136-2 

78-6 

93-7 

100-5 

96*4 

Mar. 


89-9 

116-9 

42-3 

89-8 

133*3 

75-5 

90-6 

97-4 

94-2 

April 


89-1 

1 16-9 

42-4 

895 

J32-3 

75-3 

89-1 

965 

935 

May 


89- 1 

114-3 

42-3 

885 

129-6 

72-3 

85-9 

93 5 

91-4 

June 


89-5 

111-1 

42-0 

87'5 

134-2 

72-8 • 

84-6 

94*3 

91*4 

July 


83-r) 

109-6 

42-0 

844 

136-0 

75-1 

85-7 

960 

91-1 

Aug. 


76’2 

106-9 

42-9 

806 

134-6 

73-3 

84-6 

94-5 

886 

Sept. 


74-3 

105-7 

1 43-7 

794 

137-1 

73-4 

84-8 

95 4 

886 

Oct. 


70-7 

104-1 

1 43-0 i 

772 

141-1 

74-4 

85-9 

972 

888 

Nov. 


67'0 

103-6 

43-0 1 

75-4 

140-6 

73-1 

84-6 

96 1 

87-4 

Dec. 


()8'7 

109-6 

1 44-0 i 

786 

140-0 

75-4 

84-8 

96 8 

89-1 

1939 




j 1 

i 







Jan. 


■ 68-9 

110-9 

1 43-3 

790 

134-8 

78-0 

84-0 

95 9 

88-7 

Feb. 


67-7 

1100 

j 43-1 

782 

133-8 

80-1 

83-9 

962 

886 

Mar. 


073 

111-7 

44-1 

78-8 

133-9 

80-7 

84-2 

96 5 

89-0 

April 

... 

()fv7 

113-2 

47-0 

797 

135-1 

85-4 

84-7 

98-5 

90-5 

May 

... 

66-3 

112-6 

46-6 

792 

134-3 

85-5 

86-2 

99-0 

90-6 

June 


07-0 

113-0 

47-0 

79-8 

133-9 

86-3 

84-9 

98-5 

90-6 

July 


Ol-f) 

110-6 

43-4 

76 0 ! 

134-3 

84-5 

84-6 

97-9 

88-7 

Aug. 


62-2 

112-8 

44-4 

77-1 

136-2 

87-0 

86-6 

100-2 

90-4 

Sept. 


71*9 

127-6 

56-5 

89-1 

136-9 

101-7 

92-8 

107-4 

99-7 

Oct. 


85-6 

130-3 

56-0 

95-8 

138-1 

108-0 

[100-9 

113-1 

1058 

Nov. 


92*3 

130-3 

58-5 

99-2 

143-4 

124-1 

1106-4 

121-8 

112*2 

Dec. 


10D7 

130-3 

57-6 

103-0 

158-7 

138-4 

111-8 

132-6 

120-1 

1940 











Jan. 

... 

106-2 

142-7 

57-3 

109-4 

158-1 

142-9 

114-1 

134*8 

124-1 

Feb. 


103-7 

140-5 

67-6 

107-5 

161-0 

140-8 

118-6 

136-8 

124*5 

March 


102-6 

140-5 

57-3 

107-0 

161-2 

139-9 

115-5 

135-3 

123-4 

April 


102-7 

140-5 

57-6 

107-0 

163-4 

145-6 

121-1 

140-0 

1260 

May 

... 

104-2 

140-5 

56-9 

107-6 

166-6 

150-7 

122-0 

142-9 

1280 
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Quarterly Movements of Prices * 
Summary of Ind^ Numbers, 1867-77 — 100 
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Construction of the Tabular Statements 

The following table illustrates the method of construction of the 
index numbers. The index numbers here given are based on the 
average prices for the eleven years 1867 -77. Take, for instance, the 
Gazette price of English wheat : — 

s. d. 

Average, 1867-77 ... 54 6 = 100, average point. 

„ 1914 ... 35 0 “ 64, or 36 j)er cent, below the average point. 

„ 1930 ... 80 7 = 148, „ 48 „ above 

„ 1936 ... 53 3 = 98, „ 2 „ below „ „ 

The individual index numbers, therefore, represent simple per- 
centages of the average point. 

The articles are grouped in six categories : — 



Iik1(;x 

Noti. 

ISO 7-77 

]‘jxarnple for 3939 


Total 

Numt>ers 

Total 

Nuinbors 

Average 

1. Vegetable food, corn, etc. (whoat 
flour, barley, oats, maize, pota- 
toes, and rice) 

8 

800 

589 

74 

2. Animal food (beef, mutton, pork, 
bacon, and butter) 

7 

700 

808 

115 

3. Sugar, coffee, and tea 

4 

400 

187 

47 

1-3. Food ... 

19 

1,900 

1,584 

83 . 

4. Minerals (iron, copper, tin, lead, and 
coal) 

7 

700 

958 

137 

5. Textiles (cotton, flax, hemp, jute, 
wool, and silk) 

8 

800 

741 

93 

6. Sundry materials (hides, leather, 
tallow, oils, soda, nitrate, indigo, 
and timber) 

11 

1,100 

991 

90 

4-6. Materials 

26 

2,600 

2,690 

103 

General Average ... 

45 

4,500 

4,274 

95 


The general average is drawn from all forty-five descriptions, 
which are treated as of equal value, and is the simple arithmetic 
mean as shown above. 
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Index of Silver Prices 

The base of the index numbers given below is 60-84d. per 
standard oz. — 100, this being a parity of 1 fine oz. of gold to 15| 
standard ozs. of silver.* 




Price 

Index 




Price 

Index 



per oz. 

number 




per oz. 

nurntier 



Htandard 





standard 




d. 





d. 


Average 1873 

691 

= 97*4 

Lowest Nov., 1902 

21.}i 

= 35*6 


*90-99... 

34 

= 55*8 

End Dec., 

1906 ... 

32A 

= 53*1 


1917-26... 

m 

= 66*6 


Dec., 

’08 ... 

23 

= 38*1 


1893 ... 

35| 

=58-6 


Dec., 

*12 ... 

29 

= 47*7 


*96 ... 

30i 

= 50-5 


Dec., 

’13 ... 

26/V 

= 43*7 


1909 ... 

23 

= 38-9 

99 

d line. 

*14 ... 

26 

= 42*7 


*14 ... 

25, \ 

= 41-6 


Dec., 

*14 ... 

22 U 

= 37*3 

»» 

*15 ... 

23 tS 

= 38-9 

99 

Dec., 

*15 ... 

26i 

= 43*1 


*16 ... 


= 50*4 

99 

Dec., 

’16 ... 

m 

= 58*7 

>• 

*17 ... 

405 

--=65*8 

»» 

Dec., 

’17 ... 

43 h 

= 70*0 


*18 ... 

47J 

= 76-4 


Dec., 

’18 ... 

48 j'rt 

= 77*9 


*19 ... 

57 

==85*3 


Dec., 

’19 ... 

77^ 

= 98*3 


*20 ... 

61 riT 

= 76-1 


Dec., 

’20 ... 

40^ . 

= 49*2 


*21 ... 

36^ 

= 48*1 

99 

Dec., 

’21 ... 

34| 

= 49*3 


*22 ... 

34 

= 51*6 


Dec., 

’22 ... 

31 A 

= 49*6 


*23 ... 

311 a 

= 49*4 

99 

Dec., 

*23 ... 

33 j'rt 

= 49*0 


*24 ... 

34 

= 50*7 


Dec., 

’24 ... 

3ii;i 

= 50*4 


*25 ... 

32J 

= 52*5 


Dec., 

’25 ... 

31 U 

= 52*1 


*26 ... 

mi 

= 47*1 


Dec., 

*26 ... 

25 

= 41*1 


*27 ... 

26, V 

=42*8 


Dec., 

’27 ... 

26^ 

= 43*6 

99 

*28 ... 

26| 

= 44*0 

99 

Dec., 

’28 ... 

26^ 

= 43*3 

99 

*29 ... 

24/-, 

=40*2 

>» 

Dec., 

’29 ... 

1 21/, 

= 35*2 

99 

*30 ... 

171 h 

= 29*0 

»> 

Dec., 

*30 ... 

14A 

= 23*7 

99 

*31 ... 

m 

= 20*4 

>> 

Dec., 

’31 ... 

20/, 

= 21*6 

99 

*32 ... 

17-1 

= 19*5 


Dec., 

*32 ... 

16.i 

= 17*2 

99 

*33 ... 

LSI 

= 18*7 


Dec., 

’33 ... 

19/1 

= 19*5 

99 

*34 ... 


= 20-0 

>» 

Dec., 

’34 ... 

24^, ‘ 

= 22-6 

99 

*35 ... 

29 

= 26-4 

ty 

Dec., 

’35 ... 

22i 

= 20*6 

99 

*36 ... 

20/, 

= 18 5 

»» 

Dec., 

’36 ... 

21 /V. 

= 19-4 

99 

*37 ... 

20, V 

= 18-4 


Dec., 

’37 ... 

19/, 

= 17*7 

9 9 

’38 

19H 

= 17-6 

,, 

1 )ec.. 

’38 ... 

20/, 

= 17-3 

9 9 

’39 ... 

20 

= 17-1 


Dec., 

’39 ... 

22 i 

= 17-3 


♦ All the index numbers in the table from 1916 to 1925 inclusive and from 
1931 to date are calculated on the basis of the gold prices of silver instead of 
the sterling prices, though the latter are the price quotations given in the 
table. In arriving at the index numbers for these dates the prices of gold are 
taken as follows, 
fine oz., derived from 
1919 the average price ( _ 

with the U.S. dollar, the average New York exchange in that year being $4-429. 
For the other dates the index numbers are based on the quotations in the 
London market for exportable gold. The quotation at the end of 1919 was 
1095. 8Jd. per fine oz. At the end of 1920, 1921, 1922, 1923 and 1924 the 
quotations per fine oz. were 1165. Irf., 985. Od., 885. lid., 955. 4d., and 885. 2d. 
respectively and the average quotations in these years w^ere 1125. lljd., 
1075. OJd., 935. 4d., 905. 3d., and 935. 8Jd. respectively, while the average price in 
1925 was 855. 6jd. The j)rices at the end of 1931, 1932, 1933, 1934, 1935, 
1936, 1937, 1938 and 1939 were I2I5. lid., 1235. 9d., 1265. 6d., 1415. Od., 1415. 2d., 
1415. 7d., 1395. 6d., 1495. 7Jd. and I685. respectively, and the average prices in 
these years were 925. 6Jd., 11 85 Ojd., 124.v. lOJd., 1375. 7jd., 1425. IJd., 
1405. 3|d., 1405. Sfd., 1425. 6Jd. and 1545. 4d. respectively. 
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WoMs Production of Silver {in millions of ounces) 



United 
' States 

Mexico 

Canada 

Australia 

Other 

Countries 

Total 

1903 

54-3 

70-5 

31 

9*7 

30*1 

167*7 

’04 

57-7 

60*8 

3*7 

14*5 

27-5 

164*2 

’05 

56-1 

65*0 

5*9 

15*0 

30*3 

172-3 

’06 

56*5 

55-2 

8*5 

14*2 

30*6 

165*0 

’07 

56-5 

61*0 

12-8 

19*0 

34*8 

184*2 

’08 

52-4 

73*6 

22*1 

17*2 

37*8 

203*1 

’09 

54-7 

73*9 

27*5 

16*3 

39*7 

212*1 

’10 

57-1 

71-4 

32-9 

21-5 

38*8 

221*7 

’ll 

60-4 

79*0 

32-7 

16*6 

37*5 

226*2 

’12 

63*8 

74*6 

31*6 

18*1 

36*2 

224-3 

’13 

66-8 

70*7 

31*5 

3*5 

51*4 

223*9 

’14 

72-4 

27*5 

. 28*4 

3*6 

36*5 

168*4 

’15 

74*9 

39*5 

28*4 

4*1 

37*3 

184-2 

’16 

74-4 

38-2 

26-4 

4*2 

26*6 

168*8 

’17 

71*7 

35*0 

22*2 

10*0 

35*3 

174-2 

’18 

67-8 

62-6 

21*2 

10*0 

35*9 

197*4 

’19 

56-7 

62*7 

15*7 

7*4 

32*0 

174*5 

’20 

55*5 

66*8 

12*6 

7*5 

33*0 

175*4 

’21 

53*1 

64*5 

13*1 

4*9 

35*7 

171*3 

’22 

56*2 

81*1 

18*6 

11*3 

46*3 

213*5 

’23 

73-3 

90*9 

17*8 

13*3 

50*7 

246*0 

’24 

65-3 

91*5 

19*7 

10*8 

52*2 

239*5 

’25 

66*1 

92*9 

20*2 

11*1 

54*8 

245*1 

’26 

62*7 

98*3 

22*4 

11*2 

59*0 

253*6 

’27 

60*4 

104*6 

22*7 

9*0 i 

57*3 

254*0 

’28 

58*4 

108*5 

21*9 

9*0 

59*5 

257*3 

’29 

61*2 

108*7 

23*1 1 

9*0 

59*7 

261*7 

’30 

51*0 

105*0 

26*0 

8*9 

57*1 

248*0 

’31 

31*0 

86*0 

21*0 ^ 

7*6 

50*4 

196*0 

’32 

24*0 

69*0 

18*0 ' 

6*5 

47*5 

165*0 

’33 

22-8 

681 

15-2 

110 

52-0 

169-1 

’34 

32-5 

74-1 

16-4 

10-8 

56-6 

190*4 

’35 

45-6 

75-6 

16-6 

11-4 

71-5 

220*7 

’36 

63-4 

77-5 

18*3 

12-7 

81-8 

253*7 

’37 1 

71-3 

84-7 

22-7 i 

14-3 

80-9 

273-9 

’38 

61-7 

81-0 

22-2 

loio 

267-9 

’ 39 ^ 

1 

63*8 

81-0 

24-7 

103-3 

272*8 


* Provisional. (Estimate by Messrs. Samuel Montagu & Co.) 


Gold . — The table below shows the world’s annual gold production 
since 1851. Prior to 1911 the estimates are those of tbe Bureau of 
the U.S. Mint and other authorities. The estimates since 1926 are 
those of the Union Corporation, Limited. The value is taken 
throughout at £ 4-25 per fine oz. The figures show clearly the 
increase in output caused by the departure of the large producing 
countries from the gold standard (especially the departure of South 
Africa at the end of 1932). 

World gold production increased by some 5*8 per cent, in 1939, 
the eleventh successive year of expanding output since the slight 
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downward movement recorded for 1928. During that period the 
average annual increase in production, according to the following 
estimates, has amounted to 6-6 per cent, by value. 


(OOO’s omitted) 


Year 


Value of 
output 
£ 

Year 


Value of 
output 

1851 ... 


... 17,200 

1896 ... 


... 41,559 

’52 ... 


... 26,550 

’97 ... 


... 48,509 

’53 ... 


... 31,090 

’98 ... 


... 58,949 

’54 ... 


... 25,490 

’99 ... 


... 63,027 

’55 ... 


... 27,015 

1900 ... 


... 52,312 

’56 ... 


... 29,520 

*01 ... 


... 53,630 

’57 ... 


... 26,655 

’02 ... 


... 60,975 

’58 ... 


... 24,930 

’03 ... 


... 67,337 

’59 ... 


... 24,970 

' ’04 ... 


... 71,380 

’60 ... 


... 23,850 

’05 ... 


... 78,143 

’61 ... 


... 22,760 

*06 ... 


... 82,707 

*62 ... 


... 21,550 

’07 ... 


... 84,857 

’63 ... 


... 21,390 

’08 ... 


... 90,995 

’64 ... 


... 22,600 

*09 ... 


... 93,302 

’65 ... 


... 24,040 

*10 ... 


... 93,544 

’66 ... 


... 24,220 

’ll ... 


... 94,930 

’67 ... 


... 22,805 

’12 ... 


... 95,783 

’68 ... 


... 21,945 

’13 ... 


... 97,481 

’69 ... 


... 21,245 

*14 ... 


... 92,709 

’70 ... 


... 21,370 

’15 ... 


... 97,114 

’71 ... 


... 25,400 

’16 ... 


... 92,597 

’72 


... 24,200 

’17 ... 


... 87,236 

’73 ...* 


... 23,600 

’18 ... 


... 78,605 

’74 ... 


... 22,950 

’19 ... 


... 73,078 

’75 ... 


... 22,700 

’20 ... 


... 68,522 

’76 ... 


... 22,540 

’21 ... 


... 67,848 

’77 ... 


... 23,830 

’22 ... 


... 66,723 

’78 ... 


... 22,020 

’23 ... 


... 77,888 

’79 ... 


... 21,400 

’24 ... 


... 81,807 

’80 ... 


... 22,130 

*25 ... 


... 82,267 

’81 ... 


... 21,150 

’26 ... 


... 82,211 

’82 ... 


... 20,500 

’27 ... 


... 82,582 

'83 ... 


... 20,640 

’28 ... 


... 82,400 

’84 ... 


... 20,830 

’29 ... 


... 84,500 

’85 ... 


... 21,250 

’30 ... 


... 88,500 

’86 ... 


... 21,430 

’31 ... 


... 95,100 

’87 ... 


... 21,735 

*32 ... 


... 103,400 

’88 ... 


... 22,644 

’33 ... 


... 107,700 

*89 ... 


... 25,375 

’34 ... 


... 116,000 

*90 ... 


... 24,421 

*35 ... 


... 125,700 

’91 ... 


... 26,846 

’36 ... 


... 140,900 

’92 ... 


... 30,134 

’37 ... 


... 147,900 

’93 ... 


... 32,363 

’38 ... 


... 157,300’ 

’94 ... 

’95 ... 


... 37,229 
... 40,843 

’39 (prov 

isional) 

... 166,400 



* Amended figure. 
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PoruLATioN Mathematics — III. 

By E. C. Rhodes, D.Sc. 

[“ Population Mathematics — I,” containing Chapters I and TI, paras. 1-64, 
appeared in J.M.S.S.y 1 940, Part I, pp. 61-89 ; “ Population Mathematics — II,” 
containing Chapters III-VI, paras. 55-101, appeared in J.R.S.S.^ 1940, Part II, 
pp. 218-245. References to these are made in the following paper.] 

Chapter VII. 

102. So far we have been mainly concerned with the form of the 
birth function on the assumption that the fertility schedule, <l>{x) 
remained the same over a long period of time. From the form of 
the birth function we were able to deduce the form of the population 
function, assuming a constant life-table — t.e., unchanging mortality 
over a long period of time. 

The equation P{t) ~ B{t — x)l{x)dx enables us to consider the 

interlaced birth and population functions when the restriction 
relating to the fertility schedule is removed, but retaining the 
assumption that the function l(x) remains the same as time changes. 

103. We can deduce appropriate forms of P(t) by inserting in the 
above equation particular functions for B(t). 

Thus, suppose B{t) == B^t^, where n is a positive integer. We 
have : 

P(t) ~ I Bn(t — x)H{x)dx 

= IX, + ^ - . . .) 

where = I x^l(x)dx. 

Jo 

If B(t) = Bq, a constant, P{t) === B^L^. 

If B(t) = B^t, P(t) = B^itL^ - Li). 

= Bjt\ P{t) - - 2tLi + L 2 ). 

If B(t) = Rq + -^ 1 ^ + = ^0^0 B^L^ B 2 L 2 + 
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We see that if B(t) is a polynomial of the nth degree in t, then P{t) 
is also a polynomial of the nth degree. 

104. Interesting illustrations of the connection between the 
birth function and the population function may be obtained from 
data for England and Wales. 

Census populations (Female) for England and Wales and corresponding 
valms obtained from the equationP(t) — 10,366*61 + 1 31 *578314- 
0*7130844t2. 

(Foimlatiou fif^uros in thousands.) 


Years 

1821 

1831 

1841 

1851 

1861 

187J 

ISSl 

1891 

1901 

Population ... 

G,ir>o 

7,126 

8,137 

9,146 

n»,290 

11,653 

] 3.335 

14,942 

16.799 

Values ott ... 

- 40 

- 30 

- 20 

10 

0 

10 

20 

30 

40 

m 

6,244 

7,061 

8,020 

9,122 

10,367 

i 

11,754 

13,283 

14,956 

16,771 


If we are permitted to represent the changes in these population 
figures by means of the formula 

F(t) ^ 10,366*61 + 131*5783^ -f 0*7130844^2^ 
then the values of Bq, B^^ which will give us the birth function 
may be obtained on the assumption of constancy of the life- table 
function l(x). For we shall have Bq, B^ and given by the 
equations : 

B^L^ - 0*7130844. 

- 2 B 2 X 1 = 131*5783. 

BqEq — -j~ B 2 L 2 = 10,366*61. 

105. Lotka gives values of Lq, computed from a variety 

of life-tables in “ Applications ' de I’analyse au phenom^ne derno- 
graphique,” Journal de la SocUtd de Statistique de Paris, Nov. 1933. 
The following are quoted from that paper : 


Vahies of Lq, from Life-tables (Female) 



English 

American (whites) 

18.38-54 

1871-80 

1881-90 

1901 

1910 

1919-So 

1, 

41-8752 

44-6244 

47-1866 

51-1019 

5.3-6112 

57-5178 

X, 

1352-762 

1466-602 

1567-981 

1740-587 

1845-173 * 

2014-934 

Xj 1 

63298-28 

69005-92 

73947-0 

84027-48 

89253-3 

99179-1 


Taking the 1838-54, 1871-80 and 1881-90 values of Lq, L^, L^ in 
turn, we arrive at the following values of Bq, B^, B^ : 


Values of Xj, X, 

1838-54 

1871-80 

1881-90 

Values of j5o * * 

358*87 

339-02 

• 322-04 

„ 

4-2424 

3*9989 

3-7928 

” 

0*017029 

0*015980 

1 

0-015112 
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From the formula B{t) + Bj!^ we obtain the following 

sets of values of B(t) corresponding to census years, and they may 
be compared witli tlie recorded female births. 


y oar 

England and Wales. 
Krifordf'd fanmlebirMjs 
(noarcsLyiundreds) 

Valnes of B{{) from the formula, using the various life-tables 


1871-80 

(nearest huutlreds) 

38811)0 

1S21 


216,400 

204,600 

194,500 

i8;u 

— 

246,900 

233,400 

221,900 

1841 

— , 

280,800 

265,400 

252,200 

1851 

.900,900 

318,100 

300,600 

285,600 

1861 

340,400 

358,900 

339,000 

322,000 

1871 

391,800 

403,000 

380,600 

361,500 

1881 

433,500 

450,500 

425,400 

403,900 

1891 

448,500 

501,500 1 

473,400 

449,400 

1901 , 

1 

455,900 

555,800 

524,600 

497,900 


106. We notice that, if the 1838-54 mortality experience were 
supposed to be continually in operation, the number of births 
necessary to maintain the ])opulation as recorded at censuses would 
be higher than the recorded births as judged by the figures from 
1851 onwards. If the 1871 -80 mortality experience were assumed to 
be in operation, then the number of births conforming with actual 
populations would be near the rojcorded births from 1851-81, but 
lower, and hightn than the recorded births in 1891 and 1901. Finally, 
if the 1881-90 experience were assumed throughout, the births 
obtained from tlie formula would be much lower than the recorded 
birtlis from 1851 to 1881, nearly the same in 1891 and higher in 
1901. 

107. These figures are interesting, since they give the number of 
births required on the bases of constant mortality, and by com- 
parison with recorded births the effect of constantly changing 
mortality may be seen. 

108. Another illustration is furnished by the population figures 
for England and Wales from 1891 to 1931. We may represent tl*«se 
figures by means of a second degree polynomial fairly w'ell. The 
equation for F[t) in this case is : 

P{t) - 18,676-06 -f 147-6600^ -- 2-384286^2, 

where i is measured from the year 1911 in one year units. 

The following table gives the original data and the values of 
P{t) from the formula. 
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England and Wales, Female populations (in thousands) 


Year 

1891 

1901 

1911 

1921 

1931 

Recorded ... 

14,942 

16,799 

18,625 

19,811 

20,819 

Values of < 

- 20 

- 10 

0 

10 

20 

Values of P(0 

14,769 

16,961 

18,676 

19,914 

20,675 


The values of Bq, B^ will be given by : 

BJ.Q - 2*384286 
B^Lq - 2BJ.^ -= 147*6600 
BJ.^ - BJ.^ -4 BJ.^ ^ 18,676*06. 


109. If we now use the values of L^, given in para. 105, 
obtained from life-tables for the years 1901, 1910 and 1919 -20 from 
American experience, we obtain three sets of values of Bq, B^, i? 2 * 


Values of />o, Xj, Li 

3901 

1910 

1919-20 

Values of Bq 

432-35 

411-63 

367-07 

„ 

-0-28889 

-0-30520 

-0-33711 

„ 

-0-046658 

-0-044488 ! 

-0-041453 


The following table gives the values of B(t) from the formula for 
the different sets of Bq, B^, and comparisons with the recorded 
female births for the census years 1891-1931. 


Year 

England and Wales 
llecorded f(*rnale births 
(neanst hundreds) 

A'alues of B(J) from formula, using the various life-tables 

1901 1 

1010 

(nearest hundreds) 

1 1919-20 

1891 

448,500 

419,500 

400,000 

357,200 

1901 

455,900 

430,600 

410,200 

366,300 

1911 

432,200 

432,300 

411,600 

367,100 

1921 

413,900 

424,800 

404,100 

359,600 * 

1931 

308,500 

407,900 

387,700 

343,700 


110. If the 1901 mortality experience were supposed to be in 
operation throughout, the number of births required for the census 
populations would be lower than actually recorded in 1891 and 
1901, the same in 1911 and higher in 1921 and 1931, considerably 
more in the later year. If the 1910 or the^ 1919-20 mortality 
experience is used, the number of births is less in 1891 -1921 and 
greater in 1931 than the recorded births. 

111. The progress with time of the births is similar, under each 
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mortality assumption. The equation for B{t) shows that each birth 
function attains a maximum in the decade 1901-10. With the 
mortality experience of 1901 and that of 1910 the maximum number 
of births occurs in 1908. The maximum for the 1919-20 mortality 
experience occurs in 1907. The recorded maximum number of 
female births occurred in 1903, disregarding the exceptional high 
level of 1920. The maximum value of the polynomial expression for 
the population function will occur in 1942. This is consistent with 
other forecasts of the maximum value of the population. 

112. The problem of dealing with other possible birth functions 
and population functions is complicated by the fact that it is difficult 
to replace l(x) by any simple mathematical expression which will 
apply throughout the range of x from 0 to A. In order to illustrate 
the possible forms of connected population and birth functions, it 
is worth while assuming as a simple form of the life- table function, 

X 

l(x) =1 — 2 * This does not fit adequately any particular life- 

table, but it does crudely indicate the changes which take place in 
l{x) when x changes. 

113. As illustrations of the results of using this function for l(x) 
we take first A 84, and, second, A — 96, which will give us results 
somewhat similar to those obtained in para. 105 for the mortality 
experience of 1838-54 and 1881-90. 

We have, now : 

L, = j\x)d^ = j^(l - I) dx == 

which gives Lq ~ 42 (when A — 84) and 48 (when A = 96), 

When we take B{t) = Bq we get : 

m = 

If we use the equation P{t) — 10,366*61 + 131*5783^ + 0*7130844^^, 
as in para. 105, we get : 



^ = 84 

X = 96 



341*20 

311*30 

B, 

40836 

3*6920 

B, 

0*016978 

0*014856 


The following values of B{t) are obtained, to the nearest hundred 
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Year 

a ==» 84 

a = 96 

Tear 

a = 84 

a = 96 

1821 

205,000 

187,400 

1871 

383,700 

349,700 

1831 

234,000 

213,900 

1881 

429,700 

391,100 

1841 

266,300 

243,400 

1891 

479,000 

435,400 

1851 

302,100 

275,900 

1901 

531,700 

482,800 

1861 

341,200 

311,300 





The general progression of these figures is similar to that of the 
corresponding figures in para. 105. 

For purposes of illustration we could use this life-table function, 

X 

l[x) ~ ^ ~ 2’ ii^stead of using values of Lq, obtained from 

life-tables computed from actual mortality experience. 

X 

114. Let us then assume l{x) = 1 — In the general case we 
have : 

P(0 = J B{t - x){\ - 


Let us write t — x = u and we get : 


F{t) = Bin) 
h- A 


u -j- A — t 


>du 


(u + A — t)^ 


2A 


B(u) 


(u + A — tf 


t— A 


= ^ «(!)-[ 


(w + A — 




■'“'L.+t 


B'(u)du 


(u A — ty 




B"(u)du. 


Proceeding in this manner, we get : 

P(t) = -|P(0 - B'(t) + B"(t) - B'"{t) + . . . 

115. By substituting any particular function for B{t) in the above 
we may get the corresponding function for P(/). For purposes of 
computation it is better to replace the above equation by one more 
suitable. We can get a fairly good approximation by assuming : 

^P{t) = CiB{t - Aa^) + c^B(t - Ao^) 4- C^Bit - Ao^). 


If we expand the right-hand side of this, we get : 

— (Cj + Ca + C3)B(t} — (CiCCi + CgDCj + C3(X3)P'(«) + 
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Then, if we arrange that ^ 

^ r\ r + 2! 


0 , 1 , 


2 , 3 , 4 , 5 , CiB{t — ^aj) + C2B{t — A0L2) + c.^B(t — yla.^) will be the 
saine as 2 . . .^ up to and including 


the sixth term of the expansion. 

116 . The finding of Cj, Cg, C3, a^, ag, ag does not present any 
difficulties, a^, ag, ag are the roots of 35 a^ — -f- 15 a — 1 — . 0. 

We get : 


aj := 0-0885880, ag -- 0-7876596, ag 0-4094666. 

Cl ^ 0-4018636, C2 0-1396538, C3 == 0-4584926. 

2 

So we may take as a good approximation to ^P(^) the expression 


0-4018636P(^ ~ 0-0885880^) + 0-1396538/i(^ - 0-7876596^) + 

0-4584926P(i^. - 0-4094666d[). 

117 . As a check on this, if we assume B == we get : 

Pit) = . . . 

= - 1 -i- Aa). 


The approximation is c^B^eA^ ~ 

Therefore + 036“-^"^“*) should be equivalent to 

Ax — 1 + 6-^^ 

:4a2 

Let us assume A =■ 100, X ~ 0-03, then we should ha ve : 

2 + e-^ 

c^e~ ^'h -p -j- — , a])proximately. 


Actually, the left-hand side is 0*455452 and the right-hand side is 
0*455508. The approximation is correct to 0*012 per cent. If we 
assume P = we shall have another case for comparison, and 

here we should get, taking A ~ 100, X ~ 0*03 again : 




4*5 


approximately. 


The left-hand side is yS 737 ^ right-hand side is 3*57452. 

The approximation is correct to 0*022 per cent. 
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We may, with some confidence, use this approximation for 
practical purposes. 

118. We will now assume that the birth function is the logistic 

function — i,e., assume that B(t) t being measured in 

years. Let us take X — 0*03, A =-■ 100. We have the following 
values for B{t) and P(t) for various values of t. 


Values of 1 

m) 1 

m 

Values off 

IKO 

l\t) 

- 90 

o-o():to 

1-471 

40 

0-7085 

27-39 

- 80 

o-o8:i2 

1-959 

50 

0-8170 

30-64 

- 70 

01091 

2-597 

00 

0-8581 . 

33-71 

60 

01419 

3-425 

70 

0-8909 

30-52 

- 50 

01824 

4484 

80 

0-9108 

39-02 

- 40 

0-2315 

5-819 

90 

0-9370 

41-19 

:io 

0-2891 

7-470 

100 

O-9520 

43-03 

- 20 

0-3543 i 

9-407 

no 

— 

44-55 

™ 10 

0-4 25() ! 

11-82 

120 

— 

45-78 

0 

0-5000 

14-51 

130 

— 

40-77 

10 

0-5744 

17-50 

140 

— , 

47-54 

20 

1 0-0457 

20-71 

150 

— 

48-14 

ao 

0-7109 

24-04 





119. Since 

P{f) -- b0{cj3(f - lOOai) -I- - 10()a.J -I c,^Bit - lOGa-j)) 

and each B function is a. logistic, P{t) tends to 50 when t tends to 
infinity. 



Fia. 1. — Birth and Population Functions. 


The accompanying diagram (Fig. 1) shows the values of B{t) 
and P{f). P{t) is seen to change in a manner reminiscent of that of 
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a logistic function. There is a point of inflexion where t is about 33, 
and for this value of P(t) is 25. 

120. But P{t) is not a logistic function. If P(t) were a logistic 
function and its equation 

P(t) — 52 


taking the maximum value as 50, then we should have : 

A'(3 - t) logioc = logio - 1 ), 

^ / 50 


and logio 
= constant 
values of log, 


/5^ 

\p(t) 


1 


log 


1 


10k lOgigC 


\P(t + 10) 

== constant for all values of We can test this by writing down the 
/ 50 
\P(t) 

succeswsive differences. 


1 j for different values of and obtaining the 


■Values of t 


Differences 

Values of t 


Differences 

- 90 

1-5185 



40 

I 0168 

i 0-1166 

- 80 

1-3896 

0-1289 

50 

I -8004 

0-1164 

- 70 

1-2613 

0-1283 

60 

1-6840 

0-1166 

^ 60 

1 1-1335 

01278 

70 

1-5670 

0-1170 

- 50 

1-0065 

0-1270 

80 

1-4491 

0-1179 

- 40 

0-8804 

0-1261 

90 

I-33(X) 

0-1191 

- 30 

0-7553 

0-1251 

100 

1-2096 

0-1204 

- 20 

0-6316 

0-1237 

110 

1-0877 

0-1219 

- 10 

0-5093 

0-1223 

120 

5-9645 

0-1232 

0 

0-3884 

0-1209 

130 

5-8399 

0-1246 

10 

0-2689 

0-1195 

140 

5-7142 

0-1257 

20 

0-1506 

0-1183 

150 

5-5862 

0-1280 

30 

0-0334 

0-1172 





The differences are not constant with time. 

121. We can, however, find a logistic function which approxim- 
ates to P{t) by fitting a straight line to the values of logjo — 1^ 

in the above table. The line y 0-0120703 (33-56777 — t) gives a 
good fit to these values and corresponds to the logistic expression 

50 

X _|_ g0 0278S)29(33-56777 - t) 

which has a point of inflexion when t ~ 33-56777. 

The values of this expression for various values of t may be com- 
pared with the values of P{t), 
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Values of t 

Values of P ( t ) 

Values of logistic 

Differences 

- 90 

1-471 

1-562 

+ 0-091 

- 80 

1-959 

2-042 

+ 0-083 

- 70 

2-597 

2-661 

+ 0-064 

- 60 

3-425 

3-455 

+ 0-030 

- 60 

4-484 

4-463 

- 0-021 

- 40 

5-819 

5-730 

- 0-089 

- 30 

7-470 

7-297 

- 0-173 

- 20 

9-467 

9-205 

- 0-262 

- 10 

11-82 

11-48 

- 0-34 

0 

14-51 

14-08 

- 0-43 

10 

17-50 

17-09 

- 0-41 

20 

20-71 

20-34 

- 0-37 

30 

24-04 

23-76 

- 0-28 

40 

27-39 

27-22 

-017 

60 

30-64 

30-61 

- 0-03 

60 

33-71 

33-79 

+ 0-08 

70 

36-52 

36-68 

+ 0-16 

80 

39-02 

39-21 

+ 0-19 

90 

41-19 

41-38 

+ 0-19 

100 

43-03 

43-18 

+ 0-15 

110 

44-55 

44-66 

+ 0-11 

120 

45-78 

45-85 

+ 0-07 

130 

46-77 

46-79 

+ 0-02 

140 

47-54 

47-53 

- 0-01 

150 

48-14 

48-11 

- 0-03 


Th« greatest difference shown is one of 6*2 per cent., for ^ — 90, 

the largest difference in the later stages of development is 3 per cent, 
for / 0. If the logistic curve were superimposed on the curve 

showing P{t) in Fig. 1, the two curves would be indistinguishable. 
For practical ])urposes we may perhaps regard the logistic curve as 
the same as that of F(t). 

122. It is interesting to note that the developing constant of 
this logistic curve is 0-0278929, which differs from that of the birth 
function, which was 0*03. 

Further, the point of inflexion of the logistic curve occurs when 
t — 33-56777. We observed in para. 119 that the point of inflexion 
of the P(t) curve occurred when t was about 33 years. 

123. We see, by example, that when the birth function is a 
logistic the population function is similar to a logistic and may be 
approximately replaced by a logistic. Alternatively, if the popula- 
tion function is exactly a logistic, the birth function is approximately 
a logistic. 

rA 

124. Let us now return to the equation P(t) ~ h B(t ~~ x)l{x)dx, 

•'o 

On the basis of what we have already done, let us now expand 
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We get : 

P(t) = L^(t) - L,B'(t) + - ^B"'{t) + . . ., 

rA 

where Ln == I xH(x)dx, as before. 

Jq 

Thus, in the general cavse if we know B(t) we can find P(^), when 
the P’s are known. 

We can, from the above, obtain B(t) in terms of P(t) and its 
derivatives. Let us assume : 

B{t) = a^P(l) + a^P'(t) + a,P"(«) + a^P"'{t) + . . . 

Then we have : 


P(t) — pQ(a(jP(^) (iiP'{i) + -f- a^P^'^t) + . . .) 

- L^{a,F{i) + a^F\t) f a,P'"(0 + a^P^y{t) + . . .) 

+ + hP"'(1) + • • •) 

- -I- HP^nt) 


giving 1 = L^a^, 0 = — L^a^, 0 = - Lia^ + Lj 


0 = L^as — Pitta + ytti — — ^tto, etc. 


Hence 


-^0 “* r > ^^1 — ir“ 2J 


£i Pi^ _ 1 Pa 

'21^ 


Pi^ PiPa , Pa , 

“* = p7-# + gp> 


In this way, for a given P{t), B(t) may be obtained when we are 
given the life-table function l(x) from which the P’s may be obtained. 

125. We may obtain an approximation to B(t), which may serve 
in practice, as a variant of the method used in para 115. 

Let us assume that B{t) is approximately the same as diP{t + t^). 

[A 

Substitute in the equation P(^) — I B(t ~ x)l(x)dx. 

•'0 


We have : 


P(() = d^ I P{t + — x)l(x)dx, approximately. 

This gives : 

Pit) = d,j^'(Pit) + (t, - x)P'it) + ^-^-^-^P"(t) + . . )l{x)dx 
= rfjP^P(^) --f di{tiLQ — Li)P'(t) -f- 

d^i^(^-^^^^P''(t)+ . . .y{x)dx. 



1940] 


Population Mathematics — III 


373 


Now, if we take — — and ~ ~ — ^.e., taking as the mean 

^0 -^0 

of the l(x) distribution — then we may write : 

P(t) = P(t) + ^P"(t) + ^?P"'(<) + . . ., approximately, 

where (Xg, [JL3 . . . are the moments of the l{x) distribution with 
respect to the mean. Thus the (irror introduced by assuming that 



is equivalent to an error in P(t) of an amount 

^P"{i) + + . . . 

Z 0 

126. Let us take as an illustration the values of B(t) and P{t) 
already given in j)ara. 118. For these values we had 

From the values of P(t) given in para 118 we can obtain the corre- 
sponding values for t — 3J, 13J, 23j, etc. We have : 


] 

Values of t. 

Values of 

m 

V'alues of 7‘(0 
-r 50. 

Values of i 

Values of 
JS(t) 

Difforciicc. 

Difforcnc'o, 
per cent. 

- 56*67 

3*74 

0*0748 

- 90 

0*0630 

+ 0*0118 

+ 18*7 

- 46*67 

4*90 

0*0980 

- 80 

0*0832 

-f 0*0148 

-h 17*8 

- 36*67 

6*33 

0*1266 

— 70 

0*1091 

+ 0*0175 

+ 

16*0 

~ 26*67 

8*10 

0*1620 

- 60 

0*1419 

+ 0*0201 

+ 14*2 

- 16*67 

10*21 

0-2042 

— 50 

0*1824 

+ 0*0218 


11*9 

- 6*67 

12*68 

0*2536 

- 40 

0*2315 

+ 0*0221 


9*6 

3*33 

15*48 

0*3096 

- SO 

0*2891 

+ 0*0205 


7*1 

13*33 

18*55 

0*3710 i 

- 20 

0*3543 

+ 0*0167 

+ 

4*7 ‘ 

23*33 

21*81 

0*4362 

- 10 

0*4256 

-f 0*0106 

+ 

2*5 

33*33 

25*16 

0*5032 

0 

0*5000 

+ 0*0032 

+ 

0*6 

43*33 

28*49 

0 * 5698 . 

10 

0*5744 

-- 0*0046 

— 

0*8 

53*33 

31*69 

0*6338 

20 

0*6457 

- 0*0119 

_ 

1*8 

63*33 

34*68 

0*6936 

30 

0*7109 

- 0*0173 

__ 

2*4 

73*33 

37*39 

0*7478 

40 

0*7685 

~ 0*0187 


2*4 

83*33 

39*79 

0*7958 

50 

0*8176 

- 0*0217 


2*7 

93*33 

41*84 

0*8368 

60 

0*8581 

- 0*0213 

— 

2*5 

103*33 

43*57 

0*8714 

70 

0*8909 

- 0*0195 


2*2 

113*33 

44*99 

0*8998 

80 

0*9168 

- 0*0170 

— 

1*9 

123*33 

46*14 

0*9228 

90 

0*9370 

- 0*0142 

— 

1*5 

133*33 

47*06 

0*9412 

100 

0*9526 

- 0*0144 

— 

1*2 


127. Here we have tested this apj)roximation throughout nearly 
the whole effective range of a growth curve. The errors are relatively 
large in the early part of the range where the number of births is 
small, but in the second half of the range, after the point of inflexion 
is passed, the errors involved are in the neighbourhood of 2 to 3 per 
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cent., and diminish when the growth curves tend towards their 
asymptotic values. 

As a crude approximation, this formula 



appears to give fairly accurate results when we are dealing with 
growth curves in the second stage of their development (for values 
of t greater than that corresponding to the point of inflexion). 

128. As another illustration, we may take the birth and popula- 
tion functions given by Kuczynski in Fertility and Rejyroduction, 
pp. 82”3. For these functions Kuczynski quotes Lq — 58*354, 

^ = 36-007 (p. 87, loc. cit.). 

■^0 

Let us assume 

^354 ‘■approximately. 

We have the following results. 







Differ- 






Differ- 

Year 

Pit) 

58-354 

Yoar 

Bit) 

(*nc‘,e, 

}*er 

Year 

Bit) 

Bi()r 

58-354 

Year 

Bit) 

ence, 

per 






cent. 






cent. 

2065 

5,007,509 

85,813 

2029 

85,594 

0-26 

2096 

4,482,764 

76,820 

2060 

76,587 

0-30 

2066 

4,989,380 

85,502 

2030 

85,095 

0-48 

2097 

4,466,807 

76,547 

2061 

76,290 

0-34 

2067 

4,971,233 

85,191 

2031 

I 84,598 

0-70 

2098 

4,450,872 

76,274 

2062 

75,996 

0-37 

2068 

4,953,097 

84,880 

2032 

84,184 

0-83 

2099 

4,434,971 

76,001 

2063 

75,708 

0-39 

2069 

4,934,988 

84,570 

2033 

83,851 

0-86 

2100 

4,419,106 

75,729 

2064 

75,424 

0-41 

2070 

4,916,920 

84,260 

2034 

83,519 

0-88 

2101 

4,403,288 

75,468 

2065 

75,145 

0-42 

2071 

4,898,907 

83,952 

2035 

83,183 

0-92 

2102 

4,387,523 

75,188 

2066 

74,872 

0-42 

2072 

4,880,975 

83,644 

2036 

82,844 

0-97 

2103 

4,371,816 

74,919 

2067 

74,605 

0-42 

2073 

4,863,137 

83,339 

2037 

82,582 

0*92 

2104 

4,356,173 

74,651 

2068 

74,342 

0-42 

2074 

4,845,398 

83,035 

2038 

82,314 

0-88 

21(»5 

4,340,599 

74,384 

2069 

74,083 

0-41 

2075 

4,827,772 

82,732 

2039 

82,118 

0-75 

2106 

4,325,098 

74,118 1 

2070 I 

73,827 

0-4() 

2076 

4,810,284 

82,433 

2040 

81,912 

0-64 

2107 

4,309,673 

73,854 

2071 

73,572 

0-38 

2077 

4,792,938 

82,136 

2041 

81,696 

0-54 

2108 

4,294,324 

73,591 

2072 

73,319 

0-37 

2078 

4,775,735 

81,841 

2042 

81,466 

0-46 

2109 

4,279,053 

73,329 

2073 ! 

73,069 

0-36 

2079 

4,758,682 

h,549 

2043 

81,222 

0-40 

2110 

4,263,859 

73,069 

2074 

72,820 

0-34 

2080 

4,741,772 

81,203 

2044 

80,958 

0-30 

2111 

4,248,739 

72,810 

2075 

72,573 

0-33 

2081 

4,725,012 

80,975 

2045 

80,755 

0-25 

2112 

4,233,692 

72,552 

2076 

72,325 

0-32 

2082 

4,708,386 

80,687 

2046 

80,531 

0-19 

2113 

4,218,715 

72,295 

2077 

72,077 

0-30 

2083 

4,691,890 

80,404 

2047 

80,288 

0*14 

2114 

4,203,803 

72,040 

2078 

71,828 

0-29 

2084 

4,675,498 

80,123 

2048 I 

80,025 

0-12 

2115 

4,188,954 

71,785 

2079 

71,581 

0-28 

2085 

4,659,204 

79,844 

2049 

79,745 

0-12 

2116 

4,174,164 

71,532 

2080 

71,335 

0-28 

2086 

4,642,996 

79,566 

2050 

79,448 

0-15 

2117 

4,159,429 

71,279 

2081 

71,088 

0-27 

2087 

4,626,860 

79,290 

2051 

79,206 

0-11 

2118 

4,144,746 

71,028 

2082 

70,841 

0-26 

2088 

4,610,775 

7 9,4) 14 

2052 

78,951 

0-08 

2119 

4,130,111 

70,777 

2083 

70,592 

0-26 

2089 

4,594,729 

78,737 

2053 

78,679 

0-08 

2120 

4,115,523 

70,527 

2084 

70,341 

0-26 

2090 

4,578,710 

78,464 

2054 

} 78,397 

0-09 

2121 

4,100,978 

70,278 

2085 

70,090 

0-27 

2091 

4,562,698 

78,190 

2055 

78,103 

0-11 

2122 

4,086,477 

70,029 

2086 

69,839 

0-27 

2092 

4,546,702 

77,916 

2056 

77,804 

1 0-14 

2123 

4,072,018 

69,781 

2087 

69,688 

0-28 

2093 

4,530,703 

77,642 

2057 

77,500 

[ 0-18 

2124 

4,067,600 

69,534 

2088 

69,338 

0-28 

2094 

4,614,713 

77,368 

2058 

77,195 

0-22 

2125 

4,043,223 

69,288 

2089 

69,087 


2095 

4,498,733 

77,094 

2059 

76,890 

0-27 


I 


i 


1 0-29 


129. Throughout this range of 6o years, the approximate formula 
gives results which are correct to less than i per cent., and for the 
major part of the range the approximation is correct to less than 
half of I per cent. 
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As an indicator of tlie connection between the birth function and 
the population function this crude formula works fairly well. 

The formula may of course be written 

130. With some reserve we may test this formula on the figures 
for female population and female births in England and Wales. We 



do not exj)ect to get evidence that this approximate formula works 
with exactness, owing to the fact that a constant life-table certainly 
does not apply. The results however are of interest. 

When we look at a graph showing the female births on a logarith- 
mic scale we observe a break in the steady upward trend somewhere 
in the decade 1875-85. We also observe a maximum in the year 
1903. Before the first break the trend of births appears to have 
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been fairly steady, apart from year-to-year variations, with practic- 
ally the same proportionate rise each year. After this break the 
births still rise, but at a slower rate. From about 1904 the births 
decline until the post-war rise in 1920. 

Fig. 2 shows the 5 -year moving averages of the births up to 1908, 
thereafter the recorded births. 

131. The population figures show a fairly steady rise at about the 
same annual rate until about 1915, then a continued rise at a slower 
rate. It is reasonable to suppose that the break in the birth curve 
in the decade 1875-85 is related to the break in the population curve 
in the year 1915, there being a lag of 30-40 years. This corresponds 

to known values of ~ from existing life- tables. For the England 

and Wales female life-table for 1881-90, already quoted, para. 105, 

~ — 33*2. For the United States white female experience of 1919- 

Aq 

20, ^ = 35-(). 

-^0 

132. It seems worth while, therefore, computing the ratio 

P(t ) 

B(t ^q) 


for a period of years, giving (q various values in the neighbourhood 
of 30 to 40, to see whether, for any value of ^q, this ratio appears to 
be reasonably constant. If it is, we shall have the appropriate Lq 

and the appropriate Iq will give 

Owing to the fluctuations in the birth figures from year to year, 
a five-year moving average was used instead of the original births. 
Further, in order to be able to test this as far back in time as possible, 
the annual recorded births in the years 1851-60 were increased by 
2*9 per cent., and those in the years 1861-70 were increased by i*8 
per cent., the proportions estimated by Farr, 36th Annual Report of 
the Registrar -General, 1872, p. v, in order to make allowances for 
non-registrations in those periods. 

133. In the following table, the births (5-year moving average) 
are given from 1853 to 1908, the estimated population from 1883 to 
1938, and values of the ratio P{t) B(t — tg) for tg == 30, 36, and 
45. Over the whole period this ratio shows a rising tendency when 
tg = 30 and a falling tendency when tg = 45. For tg= 36, there 
appears to be no general trend upwards or downwards. Similar 
figures were computed for tg = 35, 37, 38, 39, 40, and for tg = 36, 
the ratios appeared to have least variation. 
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Year 

i 

Births 
(5 -year 
average). 
(000) 

Popula- 

tion 

(000,000) 

m 

Batio 

■i-m 


Year 

Births 

(5-ycar 

average). 

(000) 

Popula- 

tion 

(000,000) 

llatio 

-to) 

30. 

II 

1! 

^0 

30 

^0 — 
30 

45 

1853 

314-0 

— 

— 

— 



1896 

449-i 

15-89 

42-1 

46-1 



1854 

318-3 

— 


— 

— 

1897 

453-0 

16-08 

42-1 

45-8 

— 

1855 

322-0 

— ! 

— - 

— 

■ — 

1898 

45.3-5 

16-27 

42-1 

45-8 

51-8 

1 856 

326-6 

— 

— 

— 

— 

1899 

454-8 

10-40 

42-2 

45-6 

51-7 

1867 

332-0 


— 

— 

— 

1900 

456-6 

16-65 

42-3 

45-4 

51-7 

1858 

336-7 

— 

— 

— 

. — 

1901 

459-0 

10-84 

42-4 1 

45-2 

51-0 

1859 

339-9 



— 

— 

1902 ; 

460-7 

17-02 

42-2 

44-9 

51-3 

1 800 

344-4 

— 


— 

— 

1903 

460-8 

17-19 

42-2 

45-0 

51-2 

1861 

350-8 

— 

■ — 

— 

— 

1904 

461-2 

17-37 1 

41-7 

44-9 

51-1 

1862 

355-2 

— 

— 

— 

— . 

1905 

459-0 

17-55 

41-5 

45-0 

51-0 

1863 

361-0 

— 

— 

— 

— 

1900 

458-1 

17-73 

41-3 

45-0 

50-5 

1864 

366-9 

— 

— 

— 

— 

1907 

454-9 

17-92 

41-5 i 

45-2 

50-5 

1865 

372-4 

— 

— 

— 

— 

1908 

451-5 

18-10 

41-0 

44-8 

50-1 

1866 

378-7 

— 

— 

— 

— 

1909 

— 

18-29 

42-1 

44-9 

49-9 

1867 

382-0 

— 

— 

- — 

— 

1910 1 

. — 

18-48 

42-5 

44-4 

49-6 

1868 

386-5 

— 

— 

— 

— 

1911 

— 

18-66 

42-9 

44-1 

49-3 

1869 

389-8 

— 

— 

— 

— 

1912 

— 

18-75 

42-9 

43-7 

49-2 

1870 

394-1 

— 

— 

— 

— 

1913 

— 

18-88 

43-1 

43-8 

48-9 

1871 

390-8 

— 

— 

— 

— 

1914 

— 

19-07 

43-3 

43-8' 

48-9 

1872 

403-6 

— 

— 

— 

— 

1915 

— 

19-27 

43-8 

44-4 

48-9 

3873 

407-8 

' — 

— 

— 

— 

1910 i 

— 

19-42 

44-3 

41-7 

48-9 

3874 

416-G 

— 

— 

— 

— 

1917 

— . 

19-53 

44-7 

44-9 

48-4 

1875 

422-9 

— 

— 

— 

— 

1918 i 

— 

19-59 

45-1 

44-8 

48-0 

1876 

428-9 

— 

— 

— 

— 

1919 j 

— . 

19-60 

44-9 

44-7 

47-0 

1877 

431-5 

— 

— 

— 

— 

1920 1 

— 

19-06 

45-0 

44-7 

46-5 

1878 

434-9 

— 

— 

— 

— 

1921 

— 

19-83 

45-1 

45-1 

46-2 

3879 

' 434-4 

— 

— 

— 

— 

1922 

— 

19-96 

45-3 

45-5 

46-3 

1880 

434-4 

— 

— 

— 

— 

1923 

— 

20-08 

45-0 

46-0 

46-2 

1881 

431-6 

— 

— 

— 

— 

1924 

— 

20-22 

45-3 

46-5 

46-5 

1882 

436-9 

. — . 

— 

— 

— 

1 925 

- — 

20-31 

45-3 

46-6 

46-8 

1883 

438-0 

13-08 

43-6 

— 

— 

1920 

— - 

20-39 

45-4 

46-7 

46-9 

1884 

440-0 

13-84 

43-5 

— 

— 

1927 

— 

20-48 

46-2 

40-5 

46-9 

1885 

439-7 

14-00 

43-5 

— 

— 

1928 

— 

20-59 

45-4 

46-7 

47-0 

3 886 

438-7 

14-10 

43-4 

— 

— 

1929 

— 

20-04 

45-4 

46-3 

46-9 

1887 

436-8 

14-32 

43-1 

— 

— 

19.30 

— 

20-73 

45-4 

46-5 

47-1 

1888 

434-6 

14-49 

43-0 

— 

— 

1931 

— 

20-83 

45-4 

46-5 

47-5 

1889 

435-6 

14-65 

43-1 

46-7 

— 

1932 

— 

20-92 

45-4 

46-6 

47-9 

1890 

430-9 

14-82 

43-0 

46-6 

— 

1933 

— 

20-99 1 

45-5 

40-3 

48-3 

1891 

440-1 

14-99 

42-7 

46-0 

i — 

1934 

— 

21-05 

45-6 

40-4 

48-3 

3892 

440-7 

15-17 

42-7 

46-5 

— 

1935 

— 

21-14 

46-1 

40-5 

48-4 

1893 

440-9 

15-35 

42-5 

46-2 


1936 

— 

21-25 

46-4 

46-5 

48-3 

1894 

440-1 

15-53 

42-3 

40-1 

— 

19.37 

— 

21-33 

46-6 

46-4 

48-3 

1895 

448-3 

16-71 

42-2 

46-2 


1938 

— 

21-42 

47-4 

46-5 

48-0 


The values of these ratios for tg ==: 30, 36, and 45 are shown in the 
accompanying graph (Fig. 3). 



Fig. 3. — ^Values of P(t) — B(t — • fy) 
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134. The most appropriate value for appears to be 36. The 
average of the ratios P(t) -f- B{t — t^) for — 36 is 45-6. This 
gives the corresponding value of w 

If we now use this value of Lq and compute 45-6 B(t — 36), we 
shall get figures corresponding to the population for each value of t. 
These may be compared with the estimated populations. They are 
shown in the table below. 


Year 

45-6 X 

B(t - 36). 
(mn.) 

Population. 

(inn.) 

Difforcncc, 
l^cr cent. 

Year 

45*6 X 

Bit - 36)- 

(mn.) 

roi)ulation. 

(mn.) 

niiTcronce, 
])er cent. 

1889 

14-32 

14-65 

- 2-3 

1914 

39-83 

19-07 

+ 4-0 

1890 

14-51 

14-82 

- 2-1 

1915 

19-81 

19-27 

+ 2-8 

1891 

14-68 

14-99 

~ 2-1 

1916 

19-81 

19-42 

+ 3-4 

1892 

14-89 

35-17 

- 1-9 

1917 

19-82 

19-53 

+ 1-5 

1893 

15-14 

35-35 

- 1-4 

1918 

19-93 

19-59 

+ 1-7 

1894 

35-36 

15-53 

- 1-1 

1919 

19-98 

19-56 

+ 2-1 

1895 

15-50 

15-71 

_ 1.4 

1920 

20-07 

19-66 

+ 2-1 

3896 

15-70 

15-89 

- 3 -2 

1921 

20-05 

19-83 

+ 1-1 

1897 

16-00 

16-08 

- 0-5 

1922 

20-01 

19-96 

+ 0-2 

1898 

16-20 

16-27 

- 0-5 

1923 

19-92 

20-08 

- 0-8 

1899 

16-46 

16-46 

0 

1924 

19-82 

20-22 

- 1-8 

1900 

16-73 

16-65 

+ 0-5 

1925 

19-87 

20-31 

-2-2 

3901 

16-98 

16-84 

+ 0-9 

1926 

39-92 

20-39 

' - 2-3 

1902 

17-27 

17-02 

-f 1-5 

1927 

20-07 

20-48 

- 2-0 

1903 

17-42 

17-19 

+ 1-3 

1928 

20-10 

20-59 

- 2-5 

1904 

17-62 i 

17-37 

+ 1-5 

3929 

20-33 

1 20-64 

- 1 -5 

1905 

17-77 

17-55 

+ 1-3 

1930 

20-34 

20-73 

- 1-9 

1906 

17-97 

17-73 

+ 1-4 

1931 

20-45 

20-83 

- 1-9 

1907 

18-10 

17-92 

+ 1-0 

1932 

20-49 

20-92 

- 2-1 

1908 

18-41 

18-10 

-}- 1-7 

1933 

20-66 

20-99 

- 1-6 

1909 

18-60 

18-29 

-1- 1-7 

1934 

20-68 

21-05 

- 1-8 

1910 

19-00 

38-48 

+ 2-8 

1935 

20-74 

21-14 

- 1-9 

1911 

19-28 

18-66 

+ 3-3 

1936 

20-82 

21-25 

- 2-1 

1912 

19-56 

18-75 

+ 4-3 

3937 

20-93 

21-33 

- 3-7 

1913 

19-68 

18-88 

+ 4-2 

1938 

21-01 

21-42 

- 2-0 


135. The greatest difference between the computed j)opulation 
from the formula and the estimated population is 4*3 per cent, in 
1912. The general trend of the population js fairly well given by 
the formula. 

When we remember the fact that this formula is only supposed 
to be an approximation, and that it is by no means certain that 
a constant mortality experience is the correct assumption to make 
for this period, and that the population figures are also influenced 
by migration, the agreement between the figures derived from the 
formula and the population estimated by the Registrar General 
may be regarded as quite good. 

136. We observe from the table in para. 133 and the accompany- 
ing diagram that from 1924-38 the ratio between P{t) and B(t — t^) 
lies between 46*3 and 46-7 and appears to be fairly constant. The 
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average is 46 * 5 . If we use this value of Lq and tQ -- 36 for this 
period, and continue to use these values for the future, we have the 
following results. 


Year 

Births 

(5-year 

average) 

(000) 

Tear 

Poi)U- 

lation 

(from 

Formula) 

(mn.) 

Esti- 

mated 

Popu- 

lation 

Differ- 
ence, 
per cent. 

Year 

Ilecordod 

l)irti)S 

(000) 

Year 

Popu- 

lation 

(Formula) 

1888 

434-6 

1924 

20-21 

20*22 

- 0-0 

1909 

448-0 

1945 

20-83 

1889 

435-6 

1925 

20-25 

20-31 

- 0-3 

1910 

439-7 

1946 

20-45 

1890 

436-9 

1926 

20-31 

20*39 

- 0-4 

1911 

432-2 

1947 

20-10 

1891 

440-1 

1927 

20-46 

20-48 

- 0-0 

1912 

427-7 

1948 

19-88 

1892 

440-7 

1928 

20-49 

20-59 

- 0-5 

1913 

432-7 

1949 

20-12 

1893 

445-9 

1929 

20-73 

20*64 

+ 0-4 

1914 

431-9 

1950 

— 

1894 

446-1 

1930 

20-74 

20*73 

4~ 0-0 

1915 

399-4 

1951 

— 

1895 

448-3 

1931 

20-84 

20*83 

+ 0*0 

1916 

383-4 

1952 

— 

1896 

449-4 

1932 

20-89 

20*92 

- 0-1 

1917 

327-0 

1953 

— 

1897 

453-0 

1933 

21-06 

20*99 

-f 0-3 

1918 

323-5 

1954 

— 

]898 

453-5 

1934 

21*09 

21*06 

+ 0-2 

1919 

336-2 

1955 

— 

]899 

454-8 

1935 

21*14 

21*14 

4- 0-0 

1920 

466-8 

1956 

— 

1900 

456-6 

1936 

21*23 

1 21*25 

-0-1 

1921 

413-9 

1957 

— 

1901 

'459*0 

1937 

21*34 

21*33 

4- 0-3 

1922 

380-7 

1958 

17-70 

1902 

460-7 

1938 i 

21*42 

21*42 

C 

1923 

370-8 

1959 

17-24 

1903 

460-8 

1939 

21-42 

— 

— 

1924 

356*7 

1960 

16-58 

1904 

461-2 ! 

1940 

21-44 

— 

— 

1925 

347-4 

1961 

16-15 

1905 

459-0 

1941 

21-34 ! 

— 

— 1 

1926 

340-3 

1962 

15-82 

1906 

458-1 

1942 

21-30 

— 

— i 

1927 

320-4 

1963 

14-90 

1907 

454*9 

1943 

21-15 


— 

1928 

323-1 

1964 

15-02 

1908 

451*5 

1944 

20-99 

— 

— 

1929 

315-0 

1965 

14-65 







1930 

317-4 

1966 

14*76 







1931 

308-5 

1967 

14-35 







1932 

299-6 

1968 

13-93 







1933 

283-7 

1969 

13-19 







1934 

290*8 

1970 

13-52 







1935 

291-2 

1971 

13-54 







1936 

294-7 

1972 

13-70 


137. We see that assuming = 36 and Lq -= 46-5 givt's very good 
correspondence between the estimated })opulation and the formula 
for the years 1924-38. We note that when this formula is used on 
the births subsequent to 1902, the female population from the 
formula attains its maximum in 1940 at 21,440,000, corresponding 
to the maximum births in 1904. After 1908 the actual births have 
been used instead of tlie 5-year moving average, partly on account 
of the disturbance in the birth-figures during and immediately after 
the War years. The subsequent figures for the female population 
up to 1972 have been computed. They show a decline to about 
13 , 500,000 in 1970. Thus, on this assumption, the female population 
in 1970 will be about 35 per cent, less than the present population. 

138. Somewhat different results for future populations are 
obtained if we use, instead of the value of computed from the 
birth and population statistics, the value for the life-table based on 



380 [Parti III, 

England and Wales experience for females in 1930-32. Zq is 62*3 
and is 36*49. These figures are from unpublished material of 

Lq 

Mr. 1). V. Glass. Let us still use — 36 in our computations, but 
now take Lq = 62*8. The resulting figures for the population, 
obtained by multiplying the births 36 years earlier by 62*8, are as 
follows, starting with the births in 1922. 


Year 

Population 

(millions) 

Year 

Population 

(millions) 

1968 

23-9 

1966 

19-9 

1969 

23-2 

1967 

19-4 

1960 

22*4 

1968 

18-8 

1961 

21-8 

1969 

17-8 

1962 

21-4 

1970 

18-3 

1963 

20- 1 

1971 

18-3 

1964 

20-6 

1972 

18-5 

1965 

19-8 




On this assumption of more favourable mortality experience 
the female population of England and Wales would, in 1970, be 
about 15 per cent, lower than at the present time. 


Appendix 

PopulatioJi growth curves 

139. The rate of increase of a population in a unit of time is the 
ratio of the increase, in the unit of time, of the population to the 
population at the commencement of this time interval. If a certain 
population has a size P at a time t, and a size P + dP at a time t + di, 
the increase in the time dt is dP, and the increase in unit time is 
dP . 1 dP 

-7-. The rate of increase is If this rate of increase is denoted 

dt P dt 

by P, we can state the connection between the population, the time 
and the rate of increase in the form 


1 ^ 
P dt 




This may also be written in the form log P = j Rdt + Constant, 

where the size of the constant can only be determined by a know- 
ledge of the size of the population at some given period of time. 

Theoretically, the above equation giving log P will enable us to 
get the mathematical connection between P and t when the form of 
R is known. 
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140. The simplest case occurs when 2? is a constant, equal to 
r (say). In this, case we have P = where ^ is a constant. 
Thus, with a constant rate of increase, the population varies like 
the exponefitial function. When t is very large and negative, P is 
very small, when t is vefy large and positive, P is very large indeed; 
There is, theoretically, no limit to the size of the population with a 
constant rate of increase. 

141. When we come to a consideration of cases where R, the rate 
of increase, haay change with time, it is preferable to think of P’s 
changes in relation to the changes in P. Instead of P being constant, 
we may regard P as gradually decreasing as t and P increase. One 
of the vsimplest forms of decreasing functions of P is r(l — A:P), where 
Ic is a constant. In this case the differential equation for P becomes ; 


i ^ 

P dt 


r(l - kP). 


On integration, this gives : 


P- 


1 e-rt 

^ kA 


where A is a constant. When t is very large and negative P is very 
small. When t is very large and positive, P approaches a value ~. 

n- 

This upper limit to the size of the population may be denoted by L 
^ Thus the equation becomes P ~ ^ 


instead of 


k' 


1 + 


Let 


suppose that the value of P is ^ when t has the value p, then we 
have P in the form : 

P 


L 


1 

This is generally called the Logistic curve of population growth. 
The differential equation may be written in the form : 


dP 

dt 


rP 1 


P 

L 


This differential equation shows that P is continuously increasing 

P 

throughout the whole range of t, since both P and 1 — y are positive. 
The second derivative gives : 

d^P dP (. %P\ 
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Thus — ^ is positive when P < ^, is zero when P — ^ and is negative 
when P > ^. This critical value of L occurs when t ^ The 


curve has a point of inflexion where t — 

142. The logistic curve was obtained by assuming that the rate 
of increase declined with time in the manner indicated by the 
formula li — f{\ — hF). We may obtain other growth curves by 
assuming R 'rf(F), where /(P) stands for any function of P. In 
particular, if we assume that R decreases with increasing population, 
we should assume that /(P) was a decreasing function of P. The 
P 

simple case/(P) — 1 — y led to the logistic curve. 


143. Another simple form o 




p 

L 


leads to another 


well-known curve. Here the differential equation becomes 


1 dP 
P dt 



P 

r 


T 

We get, on integration, P — L sech^-H/ — y), where P ~ L when 

t^y. 

This curve show's P increasing continuously for values of t from 
large negative values to y, when P attains its maximum value L. 
Thereafter P declines. The curve is symmetrical about the point 
t ^ y, P = L. If the equation is written in the form 


1 _ 

VP 




we see that the inverses of the square root of the population is graphic- 
ally represented by the w^ell-known catenary. 

144. Another simple form of /(P), /(P) = \J ^ ~~ which de- 
creases with increasing P leads to a differential equation, 


IdP 1 1 1 

Pdt~^yP V 


We get on integration ; 




cos - 8 ) ). 


Thus the population growth curve is the simple cosine curve, the 
population is zero when t = 8 and increases to a maximum L when 

= S -| - . This curve is applicable when populations increase 

from zero to a maximum in finite time. 
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It is apparent tliat there is no limit to the number of growth 


curves which may be derived from the equation 


1 dP 
P dt 


= R, where R 


is supposed to take successively different fbrms which decrease when 
P increases. 

145. Where population data are given for succcissive values of 
t it is possible to determine, approximately at any rate, whether a 
certain growth curve is appropriate or not. 



1810 1820 1830 1840 1850 1800 1870 1880 1890 1900 1910 
Fig. 4. — Population (millions). 


Thus, with the simple exponential curve, if w^e are givtm values 
of P for t f j, ^ 2 , ^ 3 , , . the values of P being i^, Pg, P 3 , . . ., 
then since P should 

have, when we plot the values of iogj^P against the corres])onding 
values of a series of points lying on a straight line. The slope of 
the line would determine the value of r. If this exponential relation- 
ship is inappropriate, the fact would be indicated by these points 
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obviously suggesting some other relationship between log P and t 
than a linear one. 

In the diagram (Fig. 4) the population figures at successive 
enumerations for England and Wales, United States and France are 
plotted on a logarithmic scale. A glance at this diagram is sufficient 
to show that the exponential growth curve is inappropriate for any 
one of these series. Yet for certain periods — e.g, England and Wales, 
1831-1901 , and United States, 1810 60 — the points appear reasonably 
to lie upon straight lines, and for these periods the exponential 
function might reasonably describe the way in which the population 
changed. 

146. For the logistic curve a different procedure is adopted. 
Here we have : 


We may write, for two values of P at times t t = a h, 


A 

P{a) 

We get ; 


1 _i_ - ft, r,r--~T\ -= 1 + + '' - 

F(a + h) 

1 _ — 1 

P(a l~A) 1^) IT * 


1 


are plotted on rectangular 


; Thus, if pairs of values 

axes, the corresponding points will lie upon a straight line of slope 
so long as the population figures are known at equal intervals 
of time (h). This test is appropriate for census data. Fig. 5 is the 
diagram for the census data of the United States from 1800 to 1910. 
The data are given in the following table : 



ropulation 

(itiillious) 

Reciprocal 


Population 

(inillions) 

Reciprocal 

1800 

6-308 

0-1884 

1860 

31-443 

0-0318 

1810 

7-240 

0-1381 

1870 

38-558 

0-0259 

1820 

9-638 

0-1038 

1880 

50-156 1 

0-0199 

1830 

12-866 

0-0777 

1890 

62-948 

0-0159 

1840 

17-069 

0-0586 

1900 

75-995 1 

0-0132 

1850 

23-192 

0-0431 

1910 1 

91-972 1 

0-0109 


The plotted points in Fig. 5 are the following, using x and y to 
represent the co-ordinates. 


Xs 

0-1884 

0-1381 

0-1038 

0-0777 

0-0586 

0-0431 

0-0318 

0-0259 

! 0-0199 

1 . 

0-0159 

0-0132 

?h 

0-1381 

0-1038 

0-0777 

0-0586 

0-0431 

0-0318 

0*0259 

0-0199 

0-0159 

0-0132 

0-0109 
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The equation of the linear connection between x and y may be 
taken as 


y- 

J ~ si 


X — x)f 


where a;, y are the average values of x^, y*^ respectively. This 
equation is used instead of that wdiich emerges by fitting a straight 
line on the assumption that errors occur in the values of yg, the 
Xgi^ not being liable to error, or that which emerges when the errors 
are assumed to occur in the x^’s, the y^^ being exact. Our equation 
depends on the assumption that both the Xg^ and the ?/*/s are liable 
to error. The equation of the line is : 

y :=. 0-7314:9a; + 0*001349. 

We have therefore : 

e-ri> == 0-73149, = 0-001349. 


From these we get L= 199*0. Thus the upper limit of the logistic 
curve is 199 millions. We also have, since h ~ 10 (years), 
r = 0*03127. 

Finally, the value of p may be obtained in the following manner. 
We can now tabulate the values of ^ and since ^ — 1 — we 

have : 

logi, — 1 ) = rp logio e—rt logiofi. 
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Thus 


rp logio e = logjo “ 1 ) + logjo c 


Year 

Values of t 


(/> ~ l) i- logjo^ 

. . 

1800 

- 50 

36-499 

0-8833 

1810 

- 40 

26-493 

0-8799 

1820 

— 30 

19-652 

0-8860 

1830 

- 20 

14-471 

0-8889 

1840 

- 10 

10-661 

0-8920 

1850 

0 

7-583 

0-8798 

1860 ... 

10 

5-330 

0-8626 

1870 

20 

4-162 

0-8909 

1880 

30 

2-969 

0-8799 

1890 

40 

2-162 

0-8780 

1900 

50 

1-619 

0-8883 

1910 

60 

M64 

0-8808 
Average 0-8825 


We take r{i 0-8825. Hence [3 = 05 

point of inflexion in the curve, when the population is 


(years). The 
L . 

2 99*5 


millions — occurs at the year 1915 (1850 is the zero for t in the above 
calculations) . 

We thus get L ~ 199-0 (millions), r -- 0-03127, p — 05 (years). 
The values obtained from the curve may be (‘.ompared with the 
recorded population series. 


IJ.S. Census j)Of\d(ilions {r thill ions). 



Rettonhid 

Logistic 

Din’creuce, 
per cent. 

1800 

5-308 

5-317 

- 0-17 

1810 

7-240 

7-198 

+ 0-58 

1820 

9-638 

9-712 

- 0-76 

1830 

12-866 

13-043 

- 1-36 

1840 

17-069 

17-412 

- 1-97 

1850 

23-912 

23-064 

-1- 0-56 

1860 

31-443 

30-243 

+ 3-97 

1870 

38-558 

39-161 

— 1-54 

1880 

50-156 

49-930 

4 0-45 

1890 

62-948 

62-503 

-f 0-71 

1900 

75-995 

76-615 

- 0-81 

1910 

91-972 

91-773 

+ 0-22 


The agreement between the two sets of figures shows how well 
the logistic formula describes the changes in the recorded population 
from 1800 to 1910. 

Grateful acknowledgement is made to Dr. A. J. Lotka, whose 
many publications have been consulted at each stage of the present 
work. 
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It may interest readers to know that a collection of the inore 
important publications of Dr. Lotka on this subject are in the 
Library of the Society. 
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On the Method of Maximum Likelihood 
By M. G. Kendall 

1. In his recent paper on “The Present Position of Mathematical 
Statistics,” Dr. Bartlett (1940) made some remarks about maximum 
likelihood which prompted me, in a written contribution to the 
discussion, to ask how he fitted the likelihood principle into the 
theory of statistical inference. Dr. Bartlett's reply is necessarily 
abbreviated ; but short as it is, it reveals very substantial differences 
between us. From subsequent discussion with Dr. Bartlett and 
others I find that there is an extraordinary amount of difference of 
opinion as to the ])ro])er place which likelihood should occupy in 
statistical theory and the considerations by which its use should be 
justified, and it accordingly seems that a useful purpose will be 
served by an examination of the subject. It is only fair to give notice 
at the outset that my own views differ as much from other people’s 
as their views appear to differ among themselves ; but I have done 
my best in the following paper to be objective. 

2. As a preliminary remark, I should like to make clear my view 
(from which I understand Dr. Bartlett to dissent) that a discussion 
of this subject is not of the type which is usually stigmatized by 
the adjective “ academic.” The principle of maximum likelihood 
dictates a course of action, and a man who accepts it may pursue 
quite a different line from one who does not. We are not here 
indulging in an argument whether the true is more beautiful than the 
good, or how many angels can stand on the point of a needle, but are 
debating the grounds for acceptance or rejection of a rule of conduct. 
There is as much to be gained by examining the basis of the principle 
of maximum likelihood as by examining the basis of the principle 
of Archimedes. An undue enthusiasm for either can lead to very 
incorrect behaviour. 

3. It is as well, perhaps, to begin by a definition of the matter under 
discussion. Suppose we have a continuous frequency distribution 
f(x, 6)d:r, in which x is the variate and the parameter 0 is unknown. 
A random sample of 7i values of x is drawn from this population, and 
it is desired to estimate 6. We have, for the joint probability of the 

occurrence of values 

* 

dF =/(xi, 0)/(a;2, 0) . . . /(a?,,, 0) dx^, dx^ , , dxn • (1) 

= Ldx^ dx^ . . . dx,i ( 2 ) 

If / refers to a discontinuous distribution we have a similar equation, 
but the differentials on the right no longer appear. 

The function L is called the Likelihood and the principle of 
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maximum likelihood states that we shall take as our estimate of 6 
that function of the observed x's which maximizes L (if such a one 
exists) ; that is to say, the estimate of 0 is a solution (if it exists) of 



( 3 ) 


Since L does not vanish except at extreme values, this is in general 
equivalent to 

(log i) == 0 (4) 


a form more suitable for explicit solution. Similar equations apply 
when more than one paramebir is to be estimated, but I shall not 
consider this more general case, which does not appear to raise any 
new point of principle. 

If the distribution / is such that 0 can only have discrete values, 
the differential equation (3) is, of course, not applicable, but 0 is 
still to be estimated as the value which maximizes L. 

4. The next point on which it is de.sirable to have an explicit 
understanding is : wb at are we aiming at in estimating the parameter 
0? There are two possible objectives here. It is common ground 
that nothing categorical can be said about the value of 0 from the 
sample. But A may have it as his object to get as close as possible 
to the real value of 0 on this particular occasion ; whereas B may be 
satisfied with the more general assurance of being right over a large 
number of similar cases — or rather, with having a method which will 
give better results than other methods in the long run. This, it 
seems to me, is an important distinction. I doubt whether an 
inquirer of type A can show a single convincing reason why any 
method should be better than any other at any one trial. The 
viewpoint of B is, I feel sure, what most of us have in mind in 
examining the merits of a method of estimation — can it be relied on 
in the long run, or on the whole ? 

5. Such phrases as ‘'in the long run ” imply that we are 
considering the act of estimation undertaken on this particular 
occasion as one member of a series or an aggregate of such acts. In 
other words, the act is itself a member of a population. It is 
important to consider what sort of a population this is. We may 
suppose that as we go through our statistical career the necessity for 
making estimates will continually present itself; the aggregate of 
our actual acts of estimation might then be our population ; or we 
may consider all the other people who have to make estimates, and 
pool all our acts of estimation to form a larger population ; or we may 
even construct a hypothetical number of people confronted with our 
data, and so construct a hypothetical population of their hypothetical 

p2 
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acts of estimation. Whatever we do, the population forms a back- 
ground to our method of estimation against which the reliability of 
the method is judged. 

6. The definition of the maximum likelihood principle in section 3 
was expressed in somewhat sophisticated mathematical terms, but 
a certain amount of the mathematical scaffolding can be removed. 
To put it colloquially, the principle says that when there is a choice 
of possible values of an estimate, we shall select the one which gives 
the greatest probability to the observed event. One would like to 
go further and enunciate the principle as stating that we should 
choose the hypothesis wliich gives the greatest probability to the 
observed event. This, however, is only permissible if we impose a 
restriction on what is meant by a hypothesis; I will digress for a 
moment on this interesting point. 

7. A hypothesis in the wider scientific sense includes any 
proposition which lias meaning and which can be supposed to be 
either true or untrue. It is a hypothesis that Claudius was murdered 
by Agrippina, or that life exists on Mars. A statistical hypothesis, 
in the current usage of the term, relates only to a proposition about 
the numerical value of a parameter. The two examples just given 
are not statistical hypotheses and I do not think they can be made so. 
The distinction is important, but is not so restrictive on the scope 
of statistical hypothesis as might as first sight appear. The verifica- 
tion of nearly all (some would clajm all) scientific laws comes down, 
in the last analysis, to a determination whether a particular parameter 
is zero or not.* 

8. On the understanding that we are speaking of statistical 
hypotheses asserting that a parameter has a definite value, we may 
then enunciate the principle of maximum likelihood as follows : 
if an event can be explained on the basis of each of a set of mutually 
exclusive hypotheses, we are to accept that hypothesis (if any) which 
gives the greatest probability to the observed event. This is very 
far from being equivalent to saying that we are to accept the 
hypothesis with the greatest probability. It is possible to believe 

* Ah an illuatratien of the point here made, it may he noted that Professor 
E. S. Pearson and Dr. I^Ieyman found their theory of statistical tests on a 
distinction between two sorts of error : ( 1 ) we may reject a hypothesis when it is 
true, (2‘) we may accept it when it is false. But 

I accept p when p is false 
= I reject noi-p when not-j? is true ; 
and if g = not-p, this equals 

1 reject g when g is true, 

i.e. there is a logical identity between the two sorts of error. The Neyman- 
Pearson distinction can, I think, only be made for statistical hypotheses, and 
then is, in effect, between asserting a numerical equality and asserting 
a numerical inequality. 
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in the principle of maximum likelihood while denying any meaning 
to the expression “ the probability of a hypothesis.’’ In fact Fisher 
introduced the principle largely to replace the ideas of inverse 
probability which lead to such an expression. 

The question I propose to discuss is : what are the grounds on 
which the principle of maximum likelihood is to be accepted'? I 
cannot pretend to know what is in the minds of all the authorities 
who use and advocate the principle, but there are at least five different 
answers to this question. 

9. In the first place one can adopt the principle as a kind of 
postulate of scientific inference, without seeking to establish it 
by deduction from more primitive concepts. One of the major 
arguments for this approach (if arguments were deemed necesf^ary) 
would, 1 think, be that in essence the priiiciple states that we are to 
choose the hypothesis which gives the maximum probability to what 
has actually happened ; and that this is extremely plausible because 
the most probable event is the one which happens the most frequently. 
For anyone who has not met this argument before it is worth while 
reflecting on the reason why the principle is not a logical consequence 
of the fact that probable events are most frequent. 

10. Secondly, one could take a stand on the propc^rties of 
maximum likelihood estimates. It would be pointed out that such 
estimates provide sufficient statistics if any such exist; that they 
})rovide statistics with minimum sampling variance ; that the 
likelihood principle is closely allied to minimum ; and so on. All 
these ])roperties, it would 1)6 claimed, are very valuable statistically 
and in themselves justify the use of the method. 

11. Although the distinction between these two approaches is 
real enough, I have no doubt that some statisticians would rely on 
them both. Dr. Bartlett does not, being content to rely on the 
second. Maximum likelihood estimates,” he says (1940, p. 29), 
“ should be judged on their statistical properties.” On the other 
hand, Professor Fisher, if I understand him correctly, would attribute 
weight to both. Fisher’s attitude is particularly worthy of attention 
because it was he who christened the maximum likelihood principle 
and is mainly responsible for our present knowledge of its 
mathematical consequences. 

12. In early work Fisher (1912) based what afterwards became 

the maximum likelihood principle on inverse probability. This he 
subsequently considered to be a .mistake (1921). “ There are,” he 

says (1930), two different measures of rational belief, appropriate 
to different cases. Knowing the population we can express our 
incomplete knowledge of, or expectation of, the sample in terms 
of probability ; knowing the sample w^e can express our incomplete 
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knowledge of the population in terms of likelihood.” The antithesis 
between probability and likelihood is insisted on by Fisher in several 
places. I understand him to subscribe to the frequency theory of 
probability, but so far as I am aware he has not attempted to analyse 
the concept of likelihood in terms of simpler ideas such as those of 
frequency. I hope, therefore, that I interpret his attitude correctly 
in saying that he regards the maximum likelihood principle essentially 
as a kind of postulate of statistical inference. 

13. A third approach would be a development of that described 
in section 10. For large samples the maximum likelihood estimate 
is the one with minimum variance. According to Dr. Bartlett 
(1940, p. 12), Dr. Silverstone, in some unpublished work, has proved 
a sort of converse result, that if a minimum variance estimate exists, 
it must be a maximum likelihood solution. Thus reliance on 
maximum likelihood may be transferred to reliance on minimum 
variance. The difficulty is, of course, not resolved thereby, but it is 
shifted into a region wherein more plausible reasons for acceptance 
can be adduced. In essence, however, these reasons are the same 
as those of the first ajiproach referred to in section 9. 

14. The three approaches described above are usually combined 
with a more or less forceful repudiation of the principle of inverse 
probability. Thus they stand in sharp contrast to the a])proach of 
I)r. Jeffreys (1939), in whose theory of inference inverse probability 
plays a pivotal part. To Jffifreys the maximum likdihood method 
is acceptable merely because it provides an approximation to exact 
results given by his theory. “ The method,” he says (1939, p. 
146), ‘dn the great bulk of cases gives results which are indistinguish- 
able from those given by the principle of inverse probability, which 
supplies a justification of it.” 

15. Fifthly, an approach which I have met (but have not heard 
argued at any length) is the purely pragmatic one. Put briefly, it 
is this: that any method such as that of maximum likelihood is to be 
judged on results. If the method works in practice, it is sound; if 
it does not, some other method must be sought. 

16. Before putting forward my own views I will describe briefly 
the reasons why I reject the last four of these approaches. My 
attitude towards the first will be sufficiently clear in the treatment 
of my own approach. 

17. To take the fifth approach (the pragmatic one) first : I 
dismiss this on two grounds. First, to anyone who claimed that the 
maximum likelihood principle is to be judged on its results I would 
reply that, so far as I am aware, no controlled experiments have been 
conducted to find out whether the principle works in practice or not, 
still less to compare it with other methods. Second, in many cases 
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in whicli tlie principle is used experimental verification is theoretically 
impossible. To say that the principle “ works ’’ in practice can only 
mean, I submit, that the estimates which it gives are near the truth, 
at least in the majority of cases. (It is not necessary to stop to 
inquire what it meant by ‘‘near” or “the majority” — I am 
prepared to let the pragmatist choose any definition within reason.) 
Now, ill many cases we never do know whether an estimate is near 
the truth, for the simple reason that we never know the truth. 
For instance, if we wish to estimate the probability of getting a 
head when tossing a penny, we can never find the true probability, 
which is the limit of the proportion of heads in an infinite number of 
trials. This criticism, it seems to me, is valid against any attempt 
at experimental verification in sampling from an infinite population, 
and a fortiori from a hypothetical population. 

18. Coming now to ])r. Jeffreys’ viewpoint : everything depends 
here on whether one accepts his theory of proliability. Although 
I pay tribute to the consistence and skill with which Dr. J(‘fPreys 
has elaborated his theory, he has not yet convinced me that it is free 
from objection. Perhaps some day he will, but until then I cannot 
follow him in regarding maximum likelihood as a method of 
approximation to the principle of inverse probability. I agree to 
this extent that the two things, properly understood, are not very 
different; but whereas probability to Dr. Jeffreys is a measure of 
rational belief, 1 am still trying, in this paper, to exhibit inferential 
processes as based on ideas of frequency. 

19. The approach of section 10 is not, I think, legitimate in a 
discussion of fundamentals. The statistical properties considered 
as justifying the method are merely mathematical deductions from it. 
All matlannatics are tautology, and mathematics cannot produce 
from the ])rinciple anything which was not latent in it. When 
comparing different systems which explain the facts equally well, 
we are entitled to choose the one with the simplest mathematical 
properties; and sometimes we may even forego accuracy of 
representation in the interets of mathematical tractability. But no 
mathematical theorem justifies the axioms and postulates from 
which it was derived. If the mathematical theorem can be related 
to observed phenomena, that is a different thing; but in that case 
the test of acceptability is correspondence between mathematical 
picture and actual fact. It is a matter of experimental evidence, 
not of mathematical theory. 

20. Before considering the approaches of sections 9 and 13, I 
would like to dispose of one question concerning inverse probability. 

Suppose we require to estimate the parameter 0 from a sample of 
n from the population /(x, 0). 
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Suppose the possible values of 0 to be discontinuous and finite in 
number. According to the method of Bayes, we would assume 
that the actual value of 0 was chosen at random from a population 
of 0’s represented, say, by a “ prior ” probability function p(0) ; that 
is to say, the relative frequency of any particular 0 in this population 
is p(0). According to Bayes’ theorem, the posterior probability 
of 0 is given by 

P(0)OC;9(0)/(Xi, 0) • • • 

oc Pp(0) (5) 

In accordance with Bayes’ postulate, we would assume, in the absence 
of other knowledge, that ^^(O) was constant. Then the value of 0 
with the greatest posterior probability is the one which maximizes L. 
In other words, Bayes’ theorem and the method of maximum likeli- 
hood give the same results. 

The important thing to notice here is that the actual value of 
0 is supposed to have emanated from the possible values by random 
sampling. On the frequency theory of probability no other 
supposition is, I think, possible. If one is prepared to take prior 
probability as a measure of uncertainty of mind, of course, the position 
is different, and no question of the generation of the actual value 
of 0 need appear. On such an approach Bayes’ theorem would be 
a proposition about attitudes of mind (and this is Dr. Jeffreys’ 
view). But to the adherent of the frequency theory of probability 
Bayes’ postulate can only be interpreted as an assumption about the 
occurrence of 0 in a population of O’s ; and what it says is that unless 
anything is knowm to the contrary the population is to be assumed 
rectangular.* 

21. If, in reaching equation (5), we had described the population 
with reference to a parameter <!> functionally related to 0, Bayes’ 
theorem and the method of maximum likelihood would still give the 
same results; for the values of 0, and hence of (j), are discontinuous, 
and to assume that all values of 0 are equally frequent is to assume 
the same of (f). But if the prior distribution of 0, say j;(0)r/0, is 
continuous an apparently different situation results. As before, 


P(0) oc Lp{^)d0 




Had we worked with a parameter the principle of maximum 

0Z/ 3T 

likelihood would give the same result as for 0, since -gg and vanish 

BL 00 

together, the latter being equal to gg g^. But inverse probability 


* As a matter of oonvenience I will call the population rectangular even if 
it is discontinuous, meaning that all values occur equally frequently. 
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would only give the same answer if we assumed that the prior 
distribution of </>, say was constant. This is inconsistent with 
the former assumption that ^(0) was constant, lor 

and hence 

g{4>) = 

This was one of the grounds on which Fisher (1924) criticized 
inverse probability. If we assume a certain, continuous form for 
the prior distribution of one parameter, we cannot in general assume 
the same form for a second parameter functionally related to the 
first.* But it seems to me that to an adherent of the frequency 
theory of probability the criticism is not so much one of inverse 
probability as of the use of continuous frequency distributions; and 
I proceed to expand this point. 

22. The sort of population which o(*ours in practice is invariably 
discontinuous. Even w^hen we have data, such as height measure- 
ments or rainfall records, in which the values of the variate can in 
theory be any of a continuous range, the universe is discontinuous 
and finite, being limited on the one hand by the im])Ossibility of 
measuring to more than a certain degree of accuracy, and on the 
other hand by the impossibility of making an infinite number of 
measurements. In practice it is found that certain populations 
can be represented mathematically to a satisfa(*tory degree of 
approximation by a continuous function. We write 

(IF f{x)dx 

expressing that, wherever we choose .r, the frequency between two 

values X Idx and. x + Idx, close together, will be f(x). This 

approximation Iiolds only as long as we do not make dx too small. 
But we find that as the number in the population increases the 
approximation is accurate enough for smaller and smaller values 
of dxy and so we proceed to the limit. The process is so familiar to 
mathematicians that it passes almost without comment. 

23. Now, what does it mean to take a random sample from such 
a population ? We can, I think, only assign a meaning to such an 
expression by considering a limiting process. Let us in fact imagine 
a process of selection which is random with respect to the variate- 
values which are the centres of a series of intervals, and let us imagine 

* This is certainly true if, as is here supposed, prior probability is a relative 
frequency. Dr. Jeffreys avoids this difficulty by taking his prior probability 
as an expression of ignorance, which is not subject to the laws of transformation 
of frequency-distributions. 
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the intervals tending to zero limit. If the process remains random 
however small the intervals become, we may regard it as tending to 
a sort of “ continuous ” random selection. In practice such a 
selection would not be realized, but there appears to be nothing 
contradictory in the idea, and it may serve to describe the external 
world in the same way that some processes of finite summation can 
be adequately represented by integration. 

24. But it is important to realize that randomness of this kind is 
dependent on the nature of the process to the limit. Consider, for 
instance, the problem of taking points at random on a straight line 
MN of unit length. We may divide the line into segments of length 
1/n and take a sample of these segments by a method which gives 
each segment an equal probability. We may then imagine n, the 
number of segments, to tend to infinity, and we should, for instance, 
have the result that the probability of a point lying on the half of 
the line terminating at M is -J. Now take MP perpendicular to MN 
and also of unit length, and consider a star of (n — 1) lines through 
P, together with PM and PN and making angles 7r/4n one with the 
next. These will cut off n segments on MN, and we may again 
consider a process which gives each segment an equal probability. 
If now we proceed to the limit, we see that the probability of a 
point lying on a given segment is proportional to the angle ‘which 
that segment subtends at P. For instance the probability that a 

. 4 

point lies on the half of the line ending at M will be - tair^ | , which 

is not the same result as before. There is nothing paradoxical in 
this. The probabilities are different because the limiting random 
process was different. 

In drawing inferences from samjffes from continuous universes, 
therefore, it is necessary that the selection shall be random for the 
'particular limitimg process employed. 

25. When this fact is borne in mind, I think the apparent 
inconsistency in the principle of inverse probability disappears. 
6 and <f) are regarded as having been drawn at random from 
populations of G’s and (^’s. If those populations are continuous it is 
necessary to have regard to the limiting process under which the 
random selection was carried out. If we replace such statements 
as the most probable value ” by “ the most probable range of 
values ’’ and consider that range as tending to zero, Bayes’ theorem 
gives consistent results. For example, if we assume that /(O)d0 is 
a rectangular population, we may say that frequencies of 0 in the 
ranges dQ are equal, that, as dd tends to zero, they remain equal, 
and that 0 is regarded as having emanated from the population by a 
process of random selection which gave all equal ranges an equal 
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chance of appearing. Had we considered a parameter (f), we should, 
on the same assumptions about 0, have reached the result that 
00 

frequencies in ranges ^^re equal and such ranges are equally 

probable. This is, of course, different from supposing that the 
selection of the parameter was such that ranges of d(j> were equally 
probable, and Bayes’ theorem gives a different answer for such a 
case. In the first case we assumed that the actual value of 0 
emanated from the population of .0’s f)y a process which is random in 
the limit for dQ ; in the second case by a process which is random for 
df. The two give different results just as the two cases of direct 
probability considered in section 24 gave different results, and for 
the same reason.* 

26. 1 have explained that Bayes’ ])ostulate for an adherent of the 
frequeiH^y theory of probal)i]ity is equivalent to an assumj)tion al)out 
the equidistribution of ])arameters in populations from which actual 
parameters umh'r estimate emanate. My own view can now be 
stated shortly : that th(‘. use of the principle of maximum likelihood 
is ultimately bas('d on precisely similar assumptions. In the following 
defence of tins statement jny attitude towards the aj)])roaches 
referred to in sections 9 and 13 wall, I hope, be clear. 

27. I remark in the first place that if the line of reasoning of 
section. 25 is acc'-epted, both inverse prolaability and maximum 
likelihood will always give the same results if proper regard is had 
to the way in which Bayes’ postulate for a (‘ontinuous universe of 
parameters is to be interpreted ; and it would Ikj surprising if in the 
one case we could dispense wdth assumptions wdiich are necessary to 
support the other. 

28. It is best, however, to go right back to the principle of 
maximum likelihood and examine it on its merits. Why should w-e 
accept that hypothesis wdiicli gives the greatest ])robability to what 
has actually happened, considering that something wdiich has 
happened is certain ? This is the point at which it is useful to bear 
in mind the distinction drawn in sections 4-6 betw^een type A, the 
man who claims to be right on this particular occasion, and type B, 
the man who is content to be right in the long run. A’s position 


* A great deal more remainH to be said about the difficulties aHsociated with 
continuous populations, but 1 d(‘fer a full discussion for the present. It may 
however be noted that by a suitable choice of the form of the population from 
which the sample is derived the principle of maximum likelihood itself can be 
made to give apjiarently inconsistent results. A change of variate in a 
continuous distribution wnll not Iciave the maximum likelihood solution 
invariant. Thus different choices of parent populations will give different 
estimates of a parameter. It is to be remembered that in many (lases the form 
of the population is at choice, for any continuous distribution can be transformed 
into any other continuous distribution. 
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seems to me indefensible. He says, in effect : on hypothesis 
the observed event is more probable than on hypothesis Hg, and 
therefore is right. Translated into frequency this is equivalent 
to saying that if was right, and he took a large number of samples, 
the event would be more frequent than if was right ; and therefore 

is right. But he has not taken a large number of samples and 
does not intend to do so ; and he is therefore not allowed to appeal 
to the theory of probability for help. At one trial anything may 
happen. 

29. As I said in section 5, I think most statisticians are of type B, 
and consider any particular act of estimation as one of a population 
of acts. What guarantee or reasonable ground for belief is there 
that in this population the method of maximum likohhood will give 
the right answer in the majority of cases, or in even one case, or that 
it will be right more often than blind guesswork? There must be 
some reason for a belief that it will. To assume the principle as a 
postulate is all very well for purposes of a formal exposition, but 
belief in the truth of the principle has nevertheless to be justified, 
or, at the ^^e^y least, we have to consider whether the belief can be 
justified before accepting the principle as an Article of Faith. After 
prolonged introspection I cannot escape the conclusion that one’s 
attitude to the ])rinciple, like one’s attitude to probability, is 
ultimately based on ideas of frequency. I do not mean that the 
principle of maximum likelihood can be logically deduced from 
frequencies in aggregates on the lines of the attempts to deduce the 
theory of probability in that w^ay; but whether we take probability 
as a relative frequency or an attitude of mind, I think that the 
foundation for the conception, psychologically speaking, is the 
relative frequency with which events hapy)en in the world at large. 
Similarly, I am unable to separate a belief in the princij)le of maximum 
likelihood from a belief that events in the universe happen in a 
certain way. The populations of happenings in this case are of a 
higher ty]:)e than those considered in the theory of probability, 
being populations of populations. Bayes’ postulate deals explicitly 
with the point. The principle of maximum likelihood, as it seems to 
me, makes equivalent assumy)tions, but leaves them tacit. We 
suppose that in our populations of acts of estimation a definite state 
of affairs will be realized in the long run — that is to say, that our 
estimates will be nearer the truth than the estimates given by 
alternative methods. The basis for this supposition is not, I think, 
the notion of probability as ordinarily understood (relating to 
populations of samples from a constant aggregate), but a truly 
inverse notion about the way in which the aggregates from which 
samples are taken are distributed in the universe. The populations 
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under estimate are supposed to be distributed in such a way that if 
we follow the jirinciple of maximum likelihood, we shall be right in 
the greater number of cases. One of the ways in which the 
populations could be distributed to justify this assumption would 
be that indicated by Ihiyes’ postulate, and though there may be 
others, I think this is the one which is at the back of our minds. 
To deny that the principle is founded on such conceptions seems to 
me to be tantamount to asserting that it must be accepted as a 
measure of belief on intuitive grounds. Perhaps in the long run this 
avoids a lot of trouble, and it certainly avoids a lot of argument ; 
but what it does not avoid is the intellectual uneasiness which 
attaches to any code of procedure based on faith or intuition rather 
than on reason. 
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Slat isii cal Mjithe/nuUics. By A. 0. Aitk('n. (University 
Matheniatical Texts.) Edinburgh and London : Oliver and Boyd. 
1939. 7-i" X 41". vii + 153 pp. 4 s. 6(1. 

In his paper given to this 8 o(!iety (see this Journal, Vol. CIT, pp- 
532-64), Dr. Wishart has emphasized the need for a treatise on 
Mathematical Statistics as opposed to tlie existing “ Method Text- 
Books ” dealing with the a])})lications of statistical methods to 
business, economics, biology, agricadture, psychology, etc. This dis- 
tinction betw(*en two types of text-books is very useful. It is com- 
monplace that “ Metliod Text-Books ” are best understood by the 
majority of their readers if the mathematical ap])aratus is cut down 
to a minimum. Their authors wall tlierefore wadcome a mathematical 
treatise for ])urposes of reference; they will feel justified in giving 
applications of methods rather than proofs and wdll be relieved from 
the ungrateful task of explaining mathematical arguments by 
mysterious hints or cumbersome elementary arithmetic. 

With Bkiiisticril ^ Aitken has made a first step 

towards producing such a mathematical treatise. It wdll be w^elcome 
to all those who know, or are prepared to learn, a reasonable amount 
of mathematics, viz. elementary algebra up to the binomial theorem, 
simple infinite series, and elementary calculus. Each chapter is an 
example of clear and concise mathematical argument, and readers of 
a certain standard of maturity in mathematical reading will no 
doubt appreciate the book more than })eginners. The author does not 
claim that in the 148 small-sized pages he has tackled the task 
described by Dr. Wishart in his paper. Dr. Aitken has confined 
himself to the mathematical foundations of statistics, leaving, maybe 
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wisely, a good deal of the theory to the discrepant needs of the 
applications. 

The deductive line of approach has been adoptc^d. Starting from 
fundamental conceptions of probability, classical largc'.-sample theory 
is first developed. Orthodox proofs have been modernized by the 
use of generating functions, and in particular by fa(^torial moment 
generating functions. Some elementary but important points are 
fittingly stressed, and greatly facilitate the understanding of the 
more advanc.ed part of the theory. We should mention section 11, 
giving th(i effect on moments and semi-invariants of a change in 
origin and scale, and also section 37, dealing with transformations 
of the shape of a distribution function by a mathematical change of 
variable. Section 20, where Sheppard’s Correction is deri\'ed, gives 
a clear and concise discussion of its validity, which is shown to be 
conditioned by the accuracy of an approximate quadrature. The 
nuitierical processes given, such as the coTuputation of moments by 
summation, practical curve fitting with standard curves, practical 
routine of fitting a polynomial, the solution of nonnal equations, 
periodic regressions, etc., all show a masterly technique based in 
many cas(*s on Dr. Aitken’s original research(\s. The seventh and last 
cha})ter deals briefly with the fundamental sampling distributions, 
viz. Student’s f, the -/f and distributions, and the probability 
integral of the correlation coefficient. 

If a criticism may be made, it would concern omissions (due 
perhaps to lack of s])ace) of important modern small-sample results. 
The problem of estimation is dealt wdth in a last section covering half 
a ])age. The relation l)etween K. A. Fisher’s analysis of variaiu'e and 
the classical theory of dispersion due to l^exis, (Jharlier and Coolidge is 
wtdl brought out. But this merely touches the interesting aspect of 
the analysis of the binomial variance and corresponding methods of 
estimation which have be(m dev(d()])ed recently througli lUiw results 
applicable, mainly, to probhmis in genetics. 

These limitations in scope, liowever, which are ])robably dictated 
by the standard size of the University Mathematical Texts, should 
in no way detract from the value of this admirable little book. 

H. 0. H. 

2. of Statistics. By J. F. Kenney. New York : 

Van Nostrand. London : Chapman and Hall. 1939. 2 Vols. 

Part I, i 2 .s\ 6d. Part 11, iis. 

It is perhaps more than a nu're coincidcojce that a number of 
books on Mathematical Statistics have made their a.])]>earance just at 
the time when the need for such a treatise was stressed by Dr. Wishart 
in a paper read to this Society. J. F. Kenney’s Matheiiaitics of 
Statistics is another step towards the completion of a modern text 
on the subject. 

Scope and style of this work have been ada])ted to the needs of the 
student in his early stages, and are closely linked with a definite 
system of teaching at American Universiti(‘s. There is a detailed 
and sometimes too extended discussion of ('lementary statistical 
aspects, supplemented by numerous instructive examples and 
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exercises. The subject-matter is given in two volumes. Part 
I deals with elementary concepts and is intended for students 
with a knowledge of higher School Algebra only. Part II, on 
the other hand, requires some acquaintance with higher mathe- 
matics and gives the more advanced theory. This part is, up to a 
point, independent of Part I, and the subdivision of the subject- 
matter has been accomplished with great skill. 

In Part I the inductive line of approach has been adopted, and 
the starting-point is a practical and simple problem : namely, the 
tabulation of data. Elementary conceptions, such as frequency dis- 
tributions, graphical rc'presentations, averages, and measures of dis- 
persion, are introduced from the need of summarizing data. In this 
the subject-matter has very much in common with American method 
text-books. However, great care is taken to explain fully the simple 
mathematical background of each o])eration (even such simple 
matters as the use of tlu^ summation sign are taught). As a whole, 
the text is clear and instructive. There is, however, an unfortunate 
tendency to state simple relations in terms of formal theorems of 
mathematical appearance. To give an example, Theorem YII on 
p. 37 exhibits the. effect on the mean of a change in scale and origin 
by a mathematical formula which might frighten the beginner, where- 
as a practical example such as the transformation of degrees Fahren- 
heit to degrees Centigrade would have made matters clear. 

An adequate discussion of the comparative merits of averages and 
measurtis of dispersion can, of course, only be given in the light of the 
theory of estimation, but the author gives a numl)er of practical 
points which are of interest. 

The section on correlation deals with large-sample-relations l)e- 
twcen the correlation- and regression-coefficients, corrcdation ratios, 
etc. Tests of the '' reliability ” of regressions are referr(‘d to the 
normal curve instead of to the /-distribution. Althougli it is pointed 
out that such a test is only approximate, it would have been better 
to anticipate here the applicaimi of the /-test whilst postponing its 
derivation to Part II. 

Two minor points of criticism must l)e added. The term 
“ number of variates ” is used in the sense of “ numlxn* of observa- 
tions,” or “ number of items in the sample.” In view of a possible 
confusion in genuine “ multi-variate problems,” it would have been 
better to adhere to the usual terminology. A similar inaccurate use 
of professional terms makes the section on calculating machines of 
little value. 

Part II gives the application of tlie theory of probability to 
statistics. In an orthodox, deductive line of approach the funda- 
mental theorems of Bernoulli, Laplace and Poisson are introduced 
from first principles. One misses a logical link with the descriptive, 
inductive Part I, and would have liked to see the theory of probability 
introduced as an appropriate hypothesis on which statistical tests 
are to be based. 

In dealing with the Poisson distribution, infinite summation is 
avoided and approximate results are obtained by a summation over 
a finite number of categories. An appeal to text-book mathematics 
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would have been more convenient and could have been added very- 
well to the numerous similar appeals of Chapter II, giving theorems 
carefully selected to facilitate the teaching of the subsequent sections. 
A chapter on frequency curves (giving the normal aiid Pearson type 
curves, hypergeometric and Charlier series) is followed by a discussion 
of correlation-theory in terms of a two-variate distribution function. 
There is some unavoidable repetition of subject-matter which was 
given in Part I in terms of the sample correlation. The text extends 
to multi- variable correlation theory, but many of the theorems are of 
academic interest only. 

The most important sections are those on small-sample theory, 
where the reader is guided with considerable skill through the dis- 
tribution problems of the fundamental modern statistics. Fisher’s 
geometrical argument is given as a proof of the joint distribution of 
X and s^. Unfortunately, the author denotes by the mean of the 
squared deviations (and not the best estimate of which he denotes 
by P). It is followed by a derivation of the t- and ^-distributions, a 
discussion of Fisher’s approximate distribution of the transformed 
sample correlation, and a proof for the of “ goodness ” of fit 

from properties of the multinomial. 

The last chapter deals with statistical inference and the theory of 
estimation, which are rightly left to the (uid, as the most difficult 
part. The essential difficulties concerning a priori probability 
assumptions are well brought out and their partial solution by the 
fiducial argument and “ confidence belts ” is clearly explained. 

The text will be welcome to students and all those who, with little 
inathematical equipment but a good deal of patience at their disposal, 
wish to learn something about the mathematical foundations of 
statistics. H. 0. H. 

3. — Statistical Technique in Agricultural Research : a simple 
exposition of practice and procedure in hiometrg. By D. D. Paterson. 
New York and London : McGraw Hill, 1939. 9" x 6". ix + 263 

pp. 19.V. qd. 

This book is an attractive and useful work for the agricultural 
research worker, and includes most of the modern statistical technique 
he is likely to require. It includes chapters on analysis of variance, 
goodness of fit and contingeiH.y tables, correlation, regression, and 
field experiments ; and as it concludes with, an a])pendix of statistical 
tables, is a self-contained manual for the activ e research investigator. 

Mr. Paterson is Header in Agricailture at the Inq)erial College of 
Tropical Agriculture, Trinidad, and he might consequently be ex- 
pected to be concerned rather with the practice of statistical method 
than with its theory. He may thus perhaps be excused some theoret- 
ical lapses, such as the suggestion on page 16 that when the number 
of observations in the sample is large, it can be assumed that their 
distribution is normal ; or the statement on page 42 that Fisher’s 2 : 
is normally distributed. Nevertheless, the reader is entitled to 
expect accuracy in a text-book, and must be on his guard against 
errors of this kind. Further, the author can be less excused for 
lapses which more obviously affect his experimental lay-outs and 
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analyses. A particularly glaring example is the analysis of data on 
page 53 without the observations first being subjected to a trans- 
formation. On page 230 a curious criticism is made of the 2x2x2 
design, treatment differences isolated in single degrees of freedom 
being imagined to lead to less sensitive, rather than more sensitive, 
tests of significance. 

The reviewer considers the comparatively late position of the 
subject-matter of Chapter IV (Diagrams) anomalous, nor can he 
understand the omission of tlie method of multiple regression in 
Chapter VI. In spite, however, of these criticisms, the book is 
recommended to any statistical research worker. M. S. B. 

i -- Graphic Presenkiiion, By Willard C. Brinton. New York : 
Brinton Associates. 1939. 9" x b". 512 pp. 

This book contains almost 500 pages of charts collected from many 
sources. There is almost no padding ; each (*hart is accompanied by 
only a brief explanation, so that the total Jiumber of charts is cmor- 
inous. It is a ])leasure to turn, from the orthodox presentation of 
a few diagrams and graphs in one chapter of a text-book of stat- 
istics with long but ratlier stilted explanations, justifications and 
criticisms to something frc'sh. But this something fresh is not a 
sul)stitute for text-books, th(‘ definitions do not always elucidate - * 
for instance an Ogive chart is “ a frequency distribution in which 
‘ more than ’ or ‘ less tlian ’ data are presented. One scale of the 
grid represents percentag(‘s and the other scale repr(*senta ‘ more 
than ’ or ‘ less than ’ values.” This work nmst be a fruitful source 
of ideas for those* whose duty it is to present statistics in a new and 
interesting way for tlie jaded appetites of boards of directors. The 
676 illustrativJMs have lK‘en selected from thousands of cli]:)pings which 
the author could not resist saving during the 25 years that have elapsed 
since pu}>lication of his Graphic Methmis for Present inp Fads in 1914. 

A first reaction to the book is one of repulsion at the apparent 
complications of some of the charts, but one can expect half-])age 
r(*prodiictions of ina[) charts, progress, relationship and chronology 
charts to appear confusing. In contrast, some of tlie flow-charts 
appear interesting even in the re})roductions. It is interesting to see 
the thin l)lack line representing reparations ])aid by Germany and 
retained by Britain. It is interesting to see the relative importance 
of various sourcjcs of capital for construction in the United States, 
and in the same diagram the forms of construction resulting from the 
investment. 

Examples are given of maps, bar charts, sector charts, time series, 
frequency, Ogive and Lorenz curves, and ratio charts, as well as 
some examj)les of three-dimensional models. There are about 50 
pages of suggestions on the jireparation of charts, including chajiters 
on the use of the camera and lantern slides. There are piefforial graphs 
and cartoons, as when the burglar adjusts appropriately the office 
chart of assets before leaving. 

An ultimate conclusion is that there is nothing fundamentally new, 
but that the number of permutations of a few basic diagrams is very 
large, and many of these give an impression of newness. H. S. B. 
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5 . — Population Policies and Movements in Europe. By D. V. 
Glass. Oxford : Clarendon Press. 1940. 9" X 6 vi + 490 pp. 
255. 

Whatever the future may have in store for us, there is no doubt 
in the mind of most of us that there will be a future. Already, 
during this past year of war, various authoritative persons have 
been revelling in plans for future organisation of one kind and 
another. Whatever the faults of the past, it serves inevitably as 
the foundation of the future. This book, giving a summary of 
up-to-date population policies and movements in Europe, presents 
a picture of the keystone of the future building, Population. 

It is a big book, but one can see that it had to be a big book. 
One can hardly explain Italian or German methods for reviving the 
family without showing the previous trends which have led to the 
new policies of those countries. One can hardly give an account of 
the trends in population movements in the past century withoiit 
showing to what extent these trends have been similar in different 
countries. The explanation of these changes brings in a variety of 
ideas and technical processes. It is needful to include an account 
of these processes. So, this book is necessarily a large book. In 
many respects it should be regarded as a book of reference. There 
is a wealth of bibliographical material. 

Mr. Glass starts off by giving us an account of the changes in 
population size and structure in England and Wales during the 
past hundred years. This is illustrated by statistics of all kinds from 
the national records. He gives an account of the movement for 
the control of population size and brings us up to date with a 
picture of a population about to attain its maximum. We see that 
in the past few years there has been net immigration into the 
country. We finish the chapter with the feeling that the country 
had reached the stage when problems of future population were 
beginning to be the concern of the State. The next chapter is 
devoted to a resume of the history of State intervention in matters 
of population. One gathers that many laws may have been passed 
without much effect. 

Then we are given accounts of the movements in France and 
Belgium towards Family Allowances, direct economic aid to workers 
with large families. There are some interesting statistics giving the 
proportion of family allowances to basic earnings. An attempt is 
made to assess the successs of the various schemes which have been 
introduced by the pro-natalist movement. Mr. Glass doubts if 
there is any statistical evidence that the population measures of 
these two countries have been sufficiently influential to cause a rise 
in fertility. He goes on to attempt to compute what is the requisite 
allowance per child necessary to influence fertility. The com- 
putations give results in excess of allowances actually allotted in 
practice. 

A chapter on Italy follows. Here again, Mr. Glass tries to esti- 
mate from the available statistical data what has been the effect of 
the Italian policies. Up to 1938, “ The fall in fertility showed no 
visible check.’’ It is admitted that the fall in fertility might have 
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been greater had it not been for the population measures put into 
operation since the advent of the new regime. 

Th(‘. German experience is next analysed. Here^ undoubtedly, 
there has been an in (crease in births, attributed to the special 
measures of the new order in Germany. It is, of course, impossible 
to exclude the possibility that the change in Germany is due to the 
“ psychic rebirth ” of the nation. The materialist can perhaps find 
more substantial reasons. Mr. Glass thinks that the suppression of 
illegal abortion has been a major factor. 

An examination of the population measures introduced in the 
ScandinaviaTi countries follows. 

One is left with the feeling that very little positive result has 
been achieved in all these countries after the expenditure of a 
considerable amount of money. 

In the next chapter our author presents us with a reasoned 
forecast of the ])opulation of England and Wales in the very near 
future and a discnission of the consequences of a stationary and a 
declining population. 

An Appendix deals with all kinds of technical to]:)ics, the Life 
Table, the computation of Reproduction Rates, and the like. 
Finally, there are copious notes for each chapter and excellent 
indices. 

Mr, Glass is to be congratulated on the book, which sliould be 
on the shelf of every student of population problems. E. C. R. 

6 . — The (kwieroom and Togoland. A Demography Study. By 
Robert R. Kuczynski. Oxford University Press. Issued under the 
auspices of the Royal Institute of International Affairs, xviii 579 
pp. 30 .V. net. 

The above work is defined as an attem])t to assemble all the 
essential facts relating to the collection of population statistics and 
to the demographic situation of a prescribed African area over an 
extended j)eriod of time, the available data being regarded as more 
ample than for other African areas at a similar stage of development. 
The Cameroons and Togoland were selected for this study, since three 
great Powers, each following a dilferent colonial ])olicy, were con- 
cerned with their administration, viz., Germany from 1884 to 1914, 
and later France and Great Britain under Mandate of the League of 
Nations. 

Census returns, records of births and deaths, the data assembled 
during the course of special surveys, miscellaneous statistical records. 
Governmental reports, the special reports submitted to the Perman- 
ent Mandates Commission of the League of Nations, and the an- 
nouncements of official representatives at the sessions of the Com- 
mission, are all taken in turn and examined in great detail ; at the 
end of each section of the work under review the author records 
his conclusions. In this connexion it may be stated that with a 
single exception- British Togoland, the smallest of the territories 
dealt with in this study — the author finds it impossible to decide 
whether populations have increased or decreased. Of British Togo- 
land (population approximately 300 , 000 ) he says (p. 579), “ There 
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is not the least doubt that the population of the Territory has in- 
creased since the grant of the Mandate to the British,” though how 
far this is due to the combination of such factors as immigration, 
fertility and mortality, he is unable to speak with certainty. Other 
matters discussed at length include the fertility of native women, 
infant mortality, morbidity and mortality experiences, whether 
polygamy adversely influences the birth-rate, and the social services 
provided in tlui areas concerned. 

Dr. Kuczynski condemns the Mandatory GoverniiKnits for their 
failure to produce dependable, statistics, speaks of the ignominious 
failure ” (p. 272) of vital registration efforts in some areas of the 
British Cameroons, and is indignantly critical of French methods of 
census-taking in the areas under their administration. 

This is all very well, but readers of this study familiar with condi- 
tions in Tropical Africa may incline to the belief that the author’s 
criticisms and conclusions suffer from the defect that they are based 
soleh/ uj)on an expert analysis of the raw data representing (uid results 
of various activities, without any personal experience or knowledge 
of the varying conditions of life, the customs, prejudices, and super- 
stitions of the ];)eo})le, and the num(‘.rous languages and dialects, etc., 
met with in the territories producing the recorded facts. However 
ex 2 )ert as a ])r()fessional statistician an investigator may i)(‘, if he is 
entrusted with the critical examination of data relating to primitive 
j)eoples in remote places, yet lacks personal knowledgt^ of th(‘ territories 
concerned, their peoples, their social organization, and other features 
characterizing their conditions of life, his criticisms and conclusions 
may j)rove both unfair and misleading. Dr. Kuczynski perhaps too 
readily condemns the quality of the information av^ailable for his 
investigation, y(‘t he might easily have selected sevcu’al areas in 
Tropical Africa wherein administrators have been conspicuously 
suc(H?ssful in establishing dej)t‘ndal>le census and registration systenis 
in the face of diffic'ulties undn'anuHl of by workers whose (‘xpeihuu'es 
have been confined to statistical activities in Western Euroj^e. 

P. G. E. 

7 . — Indian Agricidtiiml Statisdes. An Inirod/actory Sfudy. By 
P. J. Thomas and N. Sundararama Sastry. University of Madras. 
1939. 144 pp. 

This book is an outcome of the economic (uiquiry conducted hi 
1934 on behalf of the Government of India by Dr. Bowley and Pro- 
fessor D. H. Robertson in co-operation with a number of Indian 
economists, including one of the authors. In drawing up a scheme 
for an economic census of India the investigators had to examine 
the nature and value of existing economic statistics in that country; 
and since agricultural statistics “ form the backbone of the whole 
statistical framework of India,” special attention was naturally 
given to them. During the course of the enquiry Prof(\ssor Thomas 
realized the great importance of crop forecasting in all pliases of 
India’s economic life and, finding that no detailed account of fore- 
casting methods was readily available, collaborated with Mr. Sastry 
in producing this book to fill the gap. 
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Crop forecasting is the most troublesome, and therefore the most 
interesting, major problem of agricultural statistics. In one form 
or another it raises nearly all the difficulties which have to be sur- 
mounted in the collection of information by the State. On the one 
hand we have to organize a series of reports from a large area and 
take account of such factors as human fallibility in judgment, human 
proneness to delay in the submission of returns and the constitu- 
tional pessimism of crop reporters (which seems to be a universal 
phenomenon) ; on the other hand we have to call into play quite 
recondite theoretical results in the selection of samples and the 
formation of averages. All the world over statisticians are wrestling 
with these problems, and the book will, one hopes, be read with 
interest wherever the agricultural oracle has to be consulted. 

Although crop forecasting occupies a very prominent position 
in the book, other topics are discussed. There is a very interesting 
introductory historical chapter on the Government organization of 
statistics in India ; an account of the present methods of collecting 
statistics; a description of present Government publications on 
agricultural statistics; and finally two chapters on the national 
income of India and the problem of food supply for her vast popula- 
tion. The book concludes with some appendices on crop-cutting 
experiments in India and on the crop reporting services of the U.S.A. 
and England and Wales, and 23 tables of Indian agricultural statistics. 

Some of the figures given in the ta})les at the end of the book 
will arouse deep compassion in the British agricultural statistician. 
The United Kingdom takes a census of crop acreages and livestock 
populations every year — indeed, in war-time, every three months — 
and gets crop reports monthly. Estimates of yield and production 
can thus be made with some considerable accuracy, although most 
statisticians still think they are capable of improvement. But here 
are some of the Indian forecasts : 

Area under groundnut according to different forecasts in the sanw 
year. (000 acres.) 

1st forooast 2ii(l forecast Titial forecast 

1933-34 2,080 5,070 8,115 

1938-39 ... 2,593 0,879 8,500 

Co7nparison of apjmxwiate commercial cotto'n crop tvith croj) 
forecasts. (000 hales.) 



19,^2-; 

33 

19: 



Api)roA'. crop 

Foreciist 

Ai)prux. crop 

For(;cast 

Punjab 

887 

656 

1,796 

1,600 

Rajputana 

148 

68 

235 

91 


If ever figures spoke for themselves, surely these do. Once the 
importance of crop forecasts in the economic life of India is admitted, 
the case for wholesale improvement in her statistical service is 
overwhelming. 

It is easy to suggest improvements — aerial photography has 
interesting possibilities — but it is far from easy to persuade Govern- 
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ments to adopt them. ''The world economic crisis of 1929-30/^ 
say the authors, “ served as an eye-opener to the Grovernment of 
India in many respects. The depression seriously affected the trade 
and revenues of India and measures had to be devised for counter- 
acting it. At every stage the need for accurate statistics was keenly 
felt. . . . But the (Government found that their statistical material 
was not adequate for drawing conclusions and formulating policies.’^ 
A Statistical Research Branch was therefore created. The Govern- 
ment, however, were still not satisfied, and invited Dr. Bowley and 
Professor Robertson to make an enquiry. The experts submitted 
a report in whicGi th(‘y recommended the appointment of a permanent 
economic staff of four members including two economists and a 
statistician. They also recommended that an economic census 
should be carried out every five years and suggested the main lines 
on which it shall be organized.” 

“ These recommendations were long under consideration. The 
scheme of an economic census was regarded as too costly and was 
abandoned for the time being. The idea of an economic general 
staff was welcorncai l)y many, but even this involved additional 
expenditure and was eventually abandoned.” The Government did, 
however, decide to appoint an Economic Adviser whose duties 
include the interpretation of statistics. The authors expect that the 
method of collecting and interpreting statistics will be materially 
improved in the near futur(‘.. One sincerely hopes so. The task is 
treiriendoiis, but it is not impossible. 

One suggestion might be made for subsequent editions the 
inclusion of a glossary of Indian words. Any reader who is un- 
familiar with Indian local government is apt to have his attention 
diverted by sucli sfmtences as The tahsildar, in his turn, gives an 
annawari estimate for the whole taluk. . . To be quite fair, one 
should explain that this is not a representative sample of the style 
of the book (which, indeed, is very well written), and that the native 
terms are mostly e'x])lain(Hi somewhere in the text. A glossary 
wn)uld iH^vertheless sav(* the non-Indian reader some trouble and 
relieve the strain on his memory. M. G. K. 

8.- Alcohol and the Nation : a Contrihiition to the Study of the 
Liquor ProlAem in the United Ki nydom from 1H0()~1935. By George 
B. Wilson, Ph.D., B.A. Ijondon : Nicholson and Watson. 194(). 
xii + 456 pp. 63 .s‘. 

An early reviewer of this book sought to belittle it by arguing 
that Br. Wilson had done little more than bring together a mass of 
statistics which any inten^sted person could obtain for himself from 
other sources. That criticism is in no w^ay justified. Even if, 
contrary to the fact, the book had been nothing more than a com- 
pendium of statistics the student of social affairs would still be ever- 
lastingly grateful to Dr. Wilson for having made the conqiilafcion, 
and thereby saved the student an immense amount of time and 
labour hunting up the statistics for himself. 

The book deals with various aspects of “ the drink problem,” 
and it contains a comprehensive appendix of 42 tables of statistical 
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material relating to spirits, beer, and wine (production, consumption, 
imports, exports, and sale by clubs and licensed premises) ; to the 
materials used in manufacture; to the public revenue derived from 
the taxation of these liquors ; to the national expenditure thereon ; 
and to the mortality and drunkenness associated with their con- 
sumption. To complete the statistical picture of “ alcohol ” the 
appendix contains tables relating to alcohol used for non-potable 
purposes, while in the text of the volume will be found statistics 
about “ sweets ” (mainly British-made wines), and a rather dis- 
appointingly small account of cider. 

The reader will be grateful not only for the wide scope of this 
material, but particularly for the fact that in general the statistics 
cover long periods of time, some of them going back to the eighteenth 
century and many to the beginning of the nineteenth. Even the 
reviewer referred to in the opening sentence above, granted he has 
all the original sources at his elbow (which it is safe to say is not the 
case), must be glad that he need no longer wade through a succession 
of volumes to obtain a continuous series of statistics stretching over 
many decades. 

There are so many tables, and so much labour has (ilearly been 
involved in their compilation, that it is not surprising if Dr. Wilson 
should occasionally slip up. The Irish Free State (now Eire) dropped 
out of the United Kingdom statistics in 1922, but the tables some- 
times fail to warn the reader of this fact, and occasionally averages 
are given for the quinqiieimium 1920-24 whicli are presumably a 
mixture of 1920-21, including the Free State, and 1922-24, excluding 
that State. Occasionally, too, the references in the text to the tables 
in the appendix ar(^ wrongly numbered. 

One of the most interesting tables is that showing the national 
exf)enditure on alcoholic drinks from 1910 to 1935, the figures in 
which are Dr. Wilson’s own estimates. Earlier estimates by other 
investigators, going back to 1820, are given in the text of the volume. 
The highest of all these estimates indicates a national expenditure 
on drink of £470 million, or £10 per head of the whole ])opulation, 
in the boom year 1920, just after tlie Great War — a figure nearly 
three times the })re-war estimate, thanks to large war and post-war 
increases in the rates of duty on s])irits, beer and wine. The latest 
estimate in the table is for 1935 and totals under £240 million. 
Dr. Wilson’s estimate for 1938 was £257 million. SirK^e the present 
war began the rates of duty on drink have again begun to soar, and 
one wonders what new heights the estimates of national expenditure 
will reach. 

The tabular appendix occujhes little more than one quarter of the 
book. The preceding text contains an immense amount of informa- 
tion garnered from a multitude of sources and presentt^d in a way that 
excites and holds the readers’ interest. The book opens with some 
concise technical data about alcohol and the alcoholic drinks, and 
this is followed by a discussion, subject by subject, of the statistics 
contained in the ajipendix. ITiere are historical surveys, not only 
of the liquors themselves, but of the tied-house system, the licensing 
system, temperance reform, alcoholic mortality, and drunkenness. 
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There is also a most interesting discussion of many of the factors 
which have influenced the demand for alcoholic liquors. 

Dr. Wilson has devoted a long life to the cause of temperance 
reform, and in less practised hands the su})ject of this thesis might 
easily have suffered from biased treatment. Only very rarely has 
the present reviewer detected even the slightest deviation from the 
path of strict objectivity, as, for example, wluni Dr. Wilson refers 
to a reduction in the l)eer duty in 1923 as enal)ling “ the brewer by 
brewing weak(?r l)eer to escape a substantial proportion of the tax.” 
The reduction was in fact made for the benefit of the consumer, and 
we should not liave described it quite like that ! But this is an 
exceptional lapse, and in gtmeral Dr. Wilson maintains his reputation 
for fair presentation of the facts about the liquor trade. 

In a Foreword to the book Ijord Stamp states that “ expenditure 
on alcohol absorbs some seven or eight per cent, of th(‘. national 
income, and a much liigher ptneentage of the income of the mass of 
the people.” Whether or not the precise ])ercentage quoted is 
accurate, this statement describes a social fa(*t of great importance 
and there an? few |)eo})le living capable of dealing with it informa- 
tively, comj)rehensively, and dispassionately. Dr. Wilson is one of 
them, and this book worthily enshrines the results of his (experience, 
knowledge, and research. A. D. W. 

9 . — The Miniiyiiihh Wa(fe. An Tnfcrnalional Snrveif. Geneva : 
The International Labour Office; London: B. 8. King. 1939. 
9-J" X b". viii -f 257 pp. q.s*. 

As the analysis given in the report on “ Minimum Wag(', -Fixing 
Machinery ” published by the International Labour Office in 1927 
is now largely out of date, a new series of monographs has been 
})repared and this volume (Hjvers the ex])erience of Australia, New 
Zealand, Peru, the United States of America, Belgium, France, 
Czecho-Slovakia, Gr(‘at Britain and Ireland (I have ])urposely altered 
the unimaginative alphabetical arrangement in the book). The 
analysis is confined to the discussion of legally enforceable minimum 
rates, whilst collective agreements, aj)prenticeshi|) regulations and the 
so-called fair- wage clause” in public contracts are not discussed. 

The whole volume is a valuable survey of the legal position. It 
is less valuable on the question of enforcement. For Britain figures 
are given of the number of inspectors, of the number of farms and 
factories inspected, of the number of underpaid workers found and 
of prosecutions. This is very satisfactory, and one can make guesses 
at the amount of evasion. In other cases the reports are much less 
satisfactory. In too many the only evidence of enforcement given 
is that fines may be imposed without any statistics to show that 
in fact fines are imposed. In extreme cases this may mean no more 
than saying that in England people may be conqielled to attend 
church. We read that in the State of Washington civil action on the 
part of the employee is the only means of ensuring payment of the 
minimum rate. An employee dependent on his work will not take 
such a step lightly, even if he has the money resources available. 
In Peru iiuiigenous workers with a contract of employment for a year 



412 Meviews of Statistical and Economic Books [Part III, 

or longer can leave the farm if their wages are not paid in cash. This 
again suggests that enforcement is a risky business for the employee. 
In fact, the regulations themselves suggest that enforcement in the 
Andes must be a dead letter, for the minimum rate fixed at the 
beginning of each year must be equal to the average wages, which 
suggest that the minimum rate is also the average, and hence the 
maximum ; or alternatively that wages must rise continuously year 
by year. 

The above examples are chosen to illustrate some dangers of 
minimum-wage legislation, and are neither intended to be criticisms 
of the specific countries which happen to be mentioned nor of the 
compilers of the monographs. H. S. B. 

10 . — The Incidence of Income Taxes. By Duncan Black, M.A., 
Ph.D. London: Macmillan. 1939. X xxi -f 316 pp. 
I2S. 6d. 

Believing, not without reason, that prevailing conceptions of 
tax incidence need reconsideration, the author of this work has 
been fired with the ambition to remove current confusions and 
misconceptions, particularly with regard to general income taxes, 
although incidentally he devotes much attention also to partial 
income taxes. 

Notable use is made of the diagrammatic method. Most of the 
diagrams are useful and illuminating, but here and there are examples 
of what unsympathetic critics might be tempted to call the unneces- 
sarily repetitive, the unhelpfully elucidatory, and the unintentionally 
inconclusive. An example of the first-named may be found on 
p. 71, and of the second in Appendix 2, which employs algebra with 
Greek letters and three diagrams to demonstrate what to many 
readers might otherwise have been more immediately apparent. 
The third type is seen when the author, chasing a hare started some 
years ago in America, arms himself with indifference curves. These 
purport to prove beyond all doubt that, if wage rates are increased, 
a man may wish to work either more hours per day or less hours per 
day. But he appears to ignore the real point at issue — namely, 
whether the various shapes of indifference curves are probable or 
possible. It is perhaps significant that his two curves on p. 162 
represent a case where a man may have 25 hours of leisure per day. 
And one notes that, like others who have chased this particular 
hare during the last few years, he takes no account of one or two 
simple points including the obvious yet not irrelevant fact that a 
man cannot live indefinitely without eating. 

The author’s main ambition is the erection of an exact theory ” 
of the incidence of general income taxes. He starts by trying to 
demolish parts of the Colwyn Beport — in particular its theory of 
incidence and, what is less vulnerable, Dr. Coates’s Appendix. He 
makes grtiat use, however, of other sections of the Report, and 
obtains some very useful bricks from Mr. D. H. Robertson’s con- 
temporary criticism of the Report. As architect he appoints 
De Yiti de Marco, the author of First Principles of Public Finance^ 
from which we are led to hope so much. This much-lauded work 
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(which, like poetry, but for a different reason, apparently lost much 
of its glory in translation) may be remembered by statisticians for 
having provided an outstanding example of the so-called statistics 
andi, statistical methods (cf. in particular the diagram on p. 200) 
which an economist may accept as proof of a preconceived theory. 
And in other dii‘ections one may wonder whether as a guide De Viti 
is so reliable, so helpful, or so original as we are told. The fact that 
revenue obtained from taxation is spent by the Government was 
not first discovered in Italy in the twentieth century — some of its 
implications occupied Chinese theorists centuries before Christ. And 
if more modern theorists have decided to analyse Public Revenue 
and Expenditure separately, it does not follow either that they are 
unaware of any interdependence or that their policy is entirely 
indefensible. Methodologically, at any rate, it offers substantial, 
some may think, overwhelming advantages. Dr. Black, however, 
seems to think otherwise, and hoped that by following his Italian 
blue print he might erect a more exact theory of tax incidence. 
But his hopes are not realized, and one is left with a general impres- 
sion of anything but exactness. Nevertheless he deserves our thanks 
for laying stress on points often overlooked, for laying bare the 
vaguenesses surrounding prevailing conct^pts of incidence, and for 
his admirable treatment of some of the rarely analysed problems of 
partial income taxes. C. 0. G. 

11 . — Essays in Monetary Theory. By I). H. Robertson. Lon- 
don : P. S. King & Son. 1940. 8|" X 5|". ix + 234 pp. iis.6d. 

On many occasions in recent years the non-academic student of 
monetary and trade-cycle matters has trembled lest the progress in 
this most important field of economic theory should be dissipated 
in terminological dispute and confusion. That this has not been so 
is due in no small measure to the efforts of a small group of econo- 
mists here and in the United States who have assumed the task (in 
Professor Robertson’s own words) of “ disentangling issues of words 
from issues of substance and ... of setting forth opposing view- 
points as fairly as possible without pronouncing between them.” 
The efforts of Professors Robertson, Haberler and Hansen have 
been notable in this connection. 

These circumstances will lessen the regret that Professor Robert- 
son has not seen fit for many years to give us a statement of his 
views “ in more architectural form.” Instead, he has brought 
within the covers of this book a welcome selection of his lectures 
and writings. The first twelve essays deal mainly with the monetary 
controversy of the last decade; these are followed by six reviews, 
the well-known notes in the Economic Journal of 1924 and 1929 on 
the Terms of Trade and the Transfer Problem, a short essay on the 
future of international trade and, finally, by that delightful broad- 
cast talk “ A Visit to the Laccadive Islands.” 

Since Professor Robertson’s general standpoint and most of 
these essays will already be familiar to readers of the Journal, 
comment will be confined mainly to the issues raised in the first 
and longest item in the book : “ Mr. Keynes and the Rate of 

VOL. cm. PART III. Q 
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Interest,” whicli can usefully be read in conjunction with the latter 
part of essay XI : ‘‘A Survey of Modern Monetary Controversy.” 
The first essay is based largely on a course of lectures at the London 
School of Economics in 1939. 

Professor Robertson has little difficulty in showing in Section I 
that there is no conflict of substance between the usual approach to 
rate of interest as the price of loanable funds and Mr. Keynes’s 
“ statical ” approach to rate of interest as expressing the relation 
at a moment of time between the amount of money permitted to be 
in existence and a schedule of people’s desires to hold money in the 
light of other possible uses for their resources. Whilst admitting 
the validity of Professor Robertson’s general criticisms of Mr. 
Keynes’s approach in Sections I and II, one is led to wonder whether 
a part of the controversy could not have been avoided by dropping 
the usual simplifying assumption of a single rate of interest and 
accepting that we have to deal in real life with an incredibly coni' 
plicated structure of interest rates, and therefore with the question 
not only of what determines the absolute height of the structure of 
rates, but also of what determines the sha'pe of the structure both 
at a moment of time and over a period. In normal times the 
structure of interest rates used to behave in an organic manner, 
and there was ample reason to assume a single rate in considering 
how the fundamental forces of thrift and productivity were trans- 
lated more or less smoothly into an appropriate addition to the real 
wealth of the community. Unfortunately, for some years now it 
has become apparent that we have to consider not only how interest 
rates adjust savings and investment, but whether they do. We have 
to recognize that the whole interest-rate structure has become much 
less organic under the pressure of many forces, such as the “ peg- 
ging ” by Governmental action of certain interest rates, the tendency 
to invest for capital profit rather than for income, political insecurity, 
broad social changes, and so on. Further complications arise from 
the fact that, for some time, an increasing proportion of new invest- 
ment has been made with little regard to the appropriate rate of 
interest. Industries have become self-financing and have invested 
their corporate savings in ways determined by internal factors 
rather than by profit rates, and public authorities have been influ- 
enced in their investment decisions less by considerations of profit- 
ability, or even utility, than by the possibilities of cheap borrowing 
in the gilt-edged market. 

As Professor Robertson has emphasized on many occasions, part 
of the problem arises out of the tendency of the stock market to 
replace the banking system as the channel for guiding new savings 
into new investment. Indeed, it is only in the stock market that 
interest rates in recent years have shown any marked sensitiveness, 
the rates determined outside that market being very sticky either 
for institutional reasons or because they related to very long-term 
contracts. Unfortunately, even the stock market has come to play 
more and more unsatisfactorily its role in the savings-investment 
complex. Political factors have been partly responsible for this, of 
course, but there have been deeper forces, such as the growing 
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tendency in Anglo-Saxon countries to invest for capital profit (or 
maintenance) rather than for income (a reflection to a large extent 
of heavier taxation). 

The net result of all these and other factors has been that the 
actual relationship between saving and investment has become 
increasingly tenuous, with a correspondingly disruptive effect upon 
the structure of interest rates. It is not surprising, therefore, that 
to talk about “ productiveness and prospectiveness ” and thrift has 
been regarded as an inadequate answer to the question of the deter- 
mination of interest rates, because we know that, for some years 
now, the interest rate structure has been dictated largely by other 
forces than what might be termed “ pure interest ” considerations. 
It may be true, as Professor Robertson claims, that Mr. Ke 5 aies’s 
theory has over-stressed these other factors to the exclusion of the 
fundamental long-term forces, but, at least to students of the forma- 
tion of interest rates on the stock market in the United States and 
in this country over the last decade, Mr. Keynes's theory has 
considerable appeal. 

In Sections III and IV of this essay. Professor Robertson dis- 
cusses illuminatingly the questions of the behaviour of interest rates 
during the course of the cycle and of the relation between short 
and long rates. The advantages of thinking from the outset in 
terms of the structure of interest rates instead of the single rate 
again become evident at this stage, because it can be shown more 
easily how and why particular interest rates move in diflerent 
directions during the course of the cycle. For example, the anticipa- 
tion of a marked expansion of industrial activity accompanied by 
higher commodity prices will tend to increase the present yield on 
fixed interest securities and to depress the present yield on equities, 
owing to the working of the discounting factor in security prices. 

In the concluding Section of the essay the author deals briefly 
with the relation of the “ liquidity preference ” view of interest 
rates to the problem of monetary equiiibriun in a progressive com- 
munity. There will be general agreement with Professor Robert- 
son’s warning against excessive gloom and with his view that many 
of our problems are to be attributed to political and institutional 
factors. Nevertheless, one wonders wKether the distortion of the 
savings-interest rates-investment process is not part of a funda- 
mental change in the whole economic system, and whether the 
removal of the external difficulties will not bring such profound 
changes as to shift our problems on to an entirely new plane. 

J. E. W. 

12 . — The Sioch Market, Credit aiid Capital Formation. By Fritz 
Machlup. London : William Hodge & Co. 1940. 8|" X 54". 

xii + 416 pp. 216 *. 

This is a revised and enlarged edition of a book which appeared 
in German in 1931 in the series of monographs published by the 
Austrian Institute for Trade-Cycle Research. The central theme is 
a problem which attracted considerable attention in Germany and 
in the United States both before and especially after the Great 
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Depression — the question oithe role of the Stock Exchange in the 
body economic and, more particularly, the responsibility of the 
Stock Exchange for the excesses of the boom and the ravages of the 
slump. Professor Machlup’s discussion of the problem ranges over 
the widest possible field : from the mechanics of the operation of 
the Stock Exchange, through the question of the supply of capital 
to the relations of the supply of credit to the trade cycle. 

The first half of the book is devoted to a most detailed refutation 
of the once-popular argument that increased stock-market activity 
tends to divert capital from its more legitimate industrial uses, 
thereby contributing to depression. Professor Machlup shows con- 
clusively the limited conditions under which capital can be said to 
be “ tied up ” on the Stock Exchange, and exposes the widely 
prevalent view that, in the United States, the volume of Brokers’ 
Loans reflects resources diverted into stock-market speculation. In 
fact, they reflect the excess of the withdrawals of customtirs’ funds 
over new investments in securities. This section could have 
strengthened by a more extended reference to the dual functions of 
the Stock Exchange as a market for securities and as a source of 
new capital for industry, to the greater role played by the Stock 
Exchange in determining large parts of the interest rate structure 
and, especially, to the dangers of the tendency in recent years for 
the public in the Anglo-Saxon countries to invest for capital profit 
(or to avoid capital loss) rather than for income. In particular, it 
might have been shown that the stock market (even more than the 
banking system) may tend to distort the savings-investment process 
by providing new resources for investment at interest rates which 
are not justified by the volume of savings, since the discounting 
mechanism which helps to determine security prices has an inherent 
instability. The author also appears to under-estimate the effects 
of capital gains or losses upon consumption, particularly in certain 
sections of the economy. In fact, the experience of both the 
United States and this country in the period 1936-38 showed that 
capital gains and losses (and indeed the general tone of the Stock 
market) had quite important and rapid reactions on consumption. 

In the following chapters of the book the author moves into the 
field of monetary and trade-cycle theory. His views are those of 
the Austrian School as presented in this country by Professor 
Hayek — any expansionist process not based on an increase of 
voluntary saving or dishoarding is regarded as necessarily self- 
reversing. Professor Machlup emphasizes particularly the role which 
surplus balances in the hands of corporations may play in the 
beginning of the expansion. After discussing the limits to which 
credit expansion can safely be carried without causing “ cumulative- 
reversive ” movements — i.e., the question of quantitative credit 
control — the author goes at length into the problem of qualitative 
control — i,e,, whether it is safer to grant new credits in respect of 
working capital only, and whether loans should be granted directly 
to industry or through the intermediary of the Stock Exchange. 
His conclusion is that what matters is whether the amount of new 
credit exceeds the limit. If it does, the result will be inflationary, 
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no matter what apparent safeguards may be provided as to the way 
in which the new credit is issued. 

Eeaders of the Journal will already be familiar with the general 
criticisms of the position taken by the Austrian School. Despite 
these attacks, Professor Machlup holds to the view that “ one can 
avoid the downswing only by avoiding the upswing.” He admits 
that political and social forces may render such a policy impractic- 
able, but he overlooks the considerable liistorical evidence which 
points to what Professor Robertson calls the “ discontinuous ” 
nature of material progress in our capitalistic society. It is hard 
to escape the conclusion that Professor Machlup’ s policy would 
confine to eternal stagnation a system which, before the war, was 
making heavy weather even in an atmosphere of cheap and abundant 
credit. 

There is a most useful appendix of financial statistics, relating 
mainly to the United States, which has been carried up to the 
middle of 1939. J. E. W. 

* 

13 . — Tin liesiriction and Tin Price. By M. J. Schut. Haarlem : 
De Erven F. Bohn. 1940. 9V' x fij". xii + 115 pp. Hfl. 1.50 in 
paper covers (written in Dutch, statistical tables and graphs headed 
in Dutch and English). 

This monograph is one of a series sponsored by the Netherlands 
Economic Institute. Like two other volumes in the same series, it 
is an attempt to apply to particular problems the technique of 
multiple correlation as it has been developed by Professor Tinbergen. 

In the first four chapters the author attempts to evaluate statisti- 
cally the inter-relation between the production, price, and con- 
sumption of tin, and also between these variables on the one hand and 
certain economic series on the other. It is not sur])rising that he 
obtains quite a number of good fits which show that it is not impossi- 
ble for certain interesting connections to exist. The author is well 
aware that it would be wrong to claim more than that for his methods. 
For example, on pp. 52-53, he discusses the partial correlation 
equation which “ explains ” the tin price by movements in stocks, 
wholesale prices, and a trend factor. The movement in stocks is 
split up into three factors : their rate of change, their absolute 
size (including pool stocks), and the pool stocks. A negative partial 
regression is obtained for the 1921-24 Bandoeng Tin Pool, 
but on the other hand a positive connection with the level of 
tin prices appears for the stocks held by the International 
Pool of 1931-34. The author points out that “ it is easy to under- 
stand why the two pools may have exerted different influences on 
the price of tin, in view of the different manner in which the stocks 
were accumulated.” Nevertheless, it seems unlikely that the 
existence of the Bandoeng pool did in fact put producers in a worse 
position than that in which they would have found themselves in 
its absence ; the negative correlation may easily be due to the fact 
that even the pool failed to slow down noticeably the extraordinarily 
steep post-war fall in tin prices. 

A few other somewhat strange results are also reached. Accord- 
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ing to the formula at the foot of page 26 , it would seem that a rise 
in the United States’ tin-plate production by 10,000 tons (that is to 
say, an increase in the consumption of tin by the tin-plate industry 
of 150 to 170 tons) would ceteris farihus lead to an increase in total 
tin consumption of 4,300 tons. This formula for the total consump- 
tion of tin in the United States in the period 1923-1936 also contains 
a negative trend term (-— 2*21 T, equivalent to a drop of 2,210 tons 
per annum), motor-car production and tin price being the remaining 
factors in it. Two pages further on the total consumption of tin 
in the United States by all industries other than tin-plate is ‘‘ ex- 
plained ” by the level of tin prices, industrial activity, and building 
activity. The trend term in this case is positive and amounts to at 
least 2-6 T, or 260 tons per annum. For these two equations to be 
consistent it would therefore be necessary for the annual quantity 
of tin used in tin-plate to show an average decline of at least 2,470 
tons per annum, other things being equal. This seems hardly to be 
borne out by the facts, as this figure, during 1925 - 31 , moved between 
23,000 and 28,000 tons, fell to 16,000 tons in 1932 , and rose (with a 
sligh? relapse during 1934 ) to a level of 35,000 tons in 1936 . 

Another doubtful item is the calculation, in Chapter V, of the 
time-lag between changes in the price of tin and in the production 
of reclaimed tin. This, the author claims, is found by the weighted 
average of one and two years, the weights being the respective partial 
regression coefficients in an equation “ explaining ” the production of 
reclaimed tin by the average price during the previous year and the 
year before that. There is all the less reason for this unwarranted 
conclusion, as figures of daily tin prices are easily accessible. 

The last two chapters (VI and VII) contain an attempt to evaluate 
the effects of restriction by calculating what would have happened 
if the constants for the years immediately preceding restriction had 
been maintained unchanged. Here, however, the author’s enquiry 
is largely vitiated by his simultaneous attempt to see whether tin 
production is more closely connected with the volume of consumption 
or with the tin price. Such a procedure may be j ustified in order to 
check a calculated elasticity of demand, but to explain the volume 
of production by one without the other is one of the pitfalls into 
which the investigator is led only through the empirical approach 
to economics, so popular on the Continent. 

Nevertheless, the book deserves attention as a conscientious 
attempt to test the usefulness of multiple correlation analysis in a 
new field. It would undoubtedly have gained in quality by the 
omission of all doubtful and inconsistent items ; these only deserve 
to be mentioned in footnotes as rejected alternatives. M. R. 

14 . — The Boad and Rail Transport Problem. By Brigadier- 
General Sir H. Osborne Mance, with an introduction by Sir Arthur 
Salter, M.P. London : Pitman. 7" x 7". 166 pp. 75. 6d. net. 

General Mance’s book may be said to come out at an opportune 
moment; the controversy between road and rail has not been 
settled, though it is in abeyance during the war because road vehicles 
depend mainly on imported motive power. Unlike some other 
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writers on tliis subject, the author has no axe to grind and can look 
at the question from an expert but impartial point of view. Those 
who think that Parliament will have an easy task in ‘‘ co-ordinating ’’ 
the country’s transport system may learn from this account of the 
experiments and failures in other countries how difficult the task 
will be. Thus in Northern Ireland legislation based on the careful 
report of an English expert failed miserably. Hauliers, bought 
out under the scheme, have started business again as “ ancillaries,” 
and the new Transport Board was hopelessly overburdened. 
In Eire the Government’s efforts had a little more success. The 
experience of Ireland and of other countries shows that the private 
or ancillary owner is the chief danger to be encountered in any 
national transport plan. Almost everywhere the ancillary is left 
free, with the result that he takes the easy regular traffic and relies 
on the railway for peak loads and heavy goods. 

A large part of General Mance’s book is taken up by discussion 
of the rate question. Ought transport charges to be based on the 
vahie of the goods carried or on the cost of carrying them? Put a 
little differently, should rates be based on the service to the public or 
on the expenses of the conveying concern ? Bail way rates, as every- 
one knows, are based on “ value,” the theory being that part of the 
profit made by carrying expensive goods should reduce the charges 
for cheaper, heavy, and bulky goods. Boad transport, on the other 
hand, being free from the railway’s obligation to carry all goods 
offered to it, bases its rate on the cost, as near as can be ascertained, 
of carrying the consignment and thus skims the cream off the railway 
traffic by quoting lower charges for goods which are rated highly 
in the railway’s classification. General Mance declares emphatically 
that a value ” rate structure cannot exist alongside a cost ” 
structure. 

In a short but useful Introduction Sir Arthur Salter puts the 
other question with which General Mance has to deal — i.e., should 
road and rail compete freely, as they do now, or not? His own 
view, which the General adopts, is that the answer would best be 
found in ‘‘a financial amalgamation of the railway and main road 
services, combined with freedom for businesses requiring transport 
to run their own vehicles.” This subject is dealt with in the second 
part of the book, the first part being a valuable survey of what Jias 
actually been done in this and in certain foreign countries. The 
author gives far more space to goods than to passenger traffic. 
He approves of the railway companies’ policy of going into partner- 
ship with the large omnibus concerns. Co-operation in goods 
traffic is much more difficult, because there are so many more owners 
of lorries. He has a poor opinion of the Transport Advisory Com- 
mittee and of the Boyal Commission on Transport, but he thinks 
highly of the Salter Beport and of the Chambers of Commerce 
Beport. 

General Mance would ask — what are the chief items of cost in 
transport ? and answers, (1) running costs, (2) fixed operating charges, 
and (3) interest on capital. On the average he reckons that in the 
case of the railways, assuming their standard revenue ” to have 



420 Beviews of Statistical and Economic Books [Part III, 

been earned, the proportions are (1) 35 per cent. ; (2) 40 per cent. ; 
and ( 3 ) 25 per cent. In the case of road transport he reckons the 
proportions as ( 1 ) 60 per cent. ; ( 2 ) 30 per cent. ; and ( 3 ) 10 per cent. 

General Mance’s monopoly would not be watertight, because 
there would still remain the competition of private cars, ancillaries, 
farmers’ vehicles, and tradesmen’s vans. Even now railway com- 
panies have duties from which road hauliers are free — e.g., the 
obligation to publish rates and to carry all goods offered to them. 
Moreover, railway rates are prescribed by the State, and are fixed 
on the value system. On the other hand, hauliers can carry what 
traffic they like and charge what they like, without publishing their 
rates or giving the same treatment to all. 

Our author devotes a chapter to the question — “ Whether rail 
or road transport is cheaper to the community ? ” But he takes the 
financial facts of the moment as decisive, whereas he ought to 
consider the real cost in terms of effort. What would a general or a 
contractor do if he had to move men and materials backwards and 
forwards across a trackless country ? Would he build macadamized 
roads and run rubber-tyred lorries along them, or would he lay down 
steel rails to carry steel-tyred trucks ? On the question of charges 
General Mance observes that the heavy industries will want the value 
system maintained so as to keep their present low rates, while the 
finished-goods industries will hope for reductions if rates are based 
on costs. 

In France an excellent system was being established when war 
broke out, the main idea being to limit long-distance competition 
with the railways ; road operators were not to charge less than rail- 
way rates plus cartage. In Germany the value structure was accepted 
as the basis of charges. A law of 1935 compelled concerns operating 
over fifty kilometres to join a public corporation ; the Transport 
Board takes the money on a value rate and pays the haulier on a 
cost rate. General Mance’s account of transport in Northern 
Ireland should be read as an example of what to avoid. In every 
case he finds that “ co-ordination has involved putting an end to 
unregulated competition by the introduction of some form of control 
of road transport.” 

It is strange that our author never once refers to the actual 
amount of licence and petrol duties paid for lorries, coaches, and vans 
in any particular country. Surely this is a matter of the first 
importance. No doubt he writes as an engineer rather than as an 
economist; still, he might have recognized that the main item of 
cost in all forms of inland transport is the permanent way. Road 
transport competes with railway transport in charges because it has 
its permanent way provided by the community, of course in return 
for a payment, but no payment is made on account of the capital 
cost of our highways. 

Yet the payments which road vehicles have to make for petrol 
and licence duties are an important factor in their working costs, 
and therefore in their charges. 

A further point ignored by our author is the inconvenience and 
danger caused to the public, and especially to the children of the 
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working classes, by motor vebicles, particularly of the heavier kind. 
What would happen to road transport if the same stringent rules for 
the safety of the public were imposed on it which Parliament has 
imposed on the railway ? Should not the casualties due to motor 
vehicles be reckoned as part of the cost of road transport ? 

It is recognized that the “ ancillary user ” must be brought 
under control, but it is not clear how the ancillary is to be 
“ brought into line with the rates structure ” if he remains free to 
compete with public transport under General Mance's scheme for a 
combined monopoly of road and rail. The owner-driver presents an 
almost insuperable difficulty. One principle which may be deduced 
from the facts given in this book is that a distinction should be drawn 
between long-distance and short-distance transport. Perhaps this 
is best done by charging a higher duty for long-distance licences, 
hauliers and ancillaries being treated alike. The distinction might 
well be applied also to j^assenger vehicles. A further suggestion 
would make the licence duties ^yrogressive^ like the income tax, on 
the ground that the damage done to roads and bridges is far more 
than doubled when the weight of a vehicle is doubled. 

J. E. A. 

15.- Other New ruhlwatio7i.s * 

Hill (Polh/). The Unemployment Services. London : Koutledge. 
1940. Tl" X 4 1", xiv -|- 226 pp. 76 *. Gd. 

[This book is concerned, Rtates the authoress, “ with the changes that 
should be made in the unemployment insurance scheme and the Unem- 
ployment Assistance Board in a Labour Oovernment’H lUixt term of 
office,” but “ the proposals made are aj)])ropriate only to the period of 
transition to socialism.” Thus the services are ‘‘ considered against 
the ba(4vgr()und of a capitalist system not radically ditferent from the 
})resent one.” Evidently, then, the |)roposcd changtis (a)uld be carried 
out under a government of any colour, and the facts on which they are 
based, here logically marshalled, adequately documented, and concisely 
set down, (.)ft'cr, or perhaps challenge, consideration by the responsible 
authorities. For any one inter(‘-8ted in the subject, the book is a (‘om- 
pendinm of information n^lating to the unemployment services, their 
application, implications, and financing, and to the circumstances of 
the peoj)le to whom tlie services are directed. The last chajitcr discusses 
Uncmi)loyinent Exx>cnditure and the Trade Cycle, and the aj)|)endiccs 
consist of statistical tables. The book was undertaken as a report for 
the Fabian Society which has, however, ” no collective resx)onsibility 
for the views cx|)rcssed.”] 

Linfield (//. >S.), Pli.I). State Population Census by Faiths : Mean- 
ing, Eelial)ility and Value. New York : Hasid’s Bibliographic 
and Library Service. 1938. 9" X 5|". 72 pp. 

[A small but detailed work of reference to the actual facts about the 
enumeration in censuses of persons according to faith. The countries 
which include such a qiKistion in the schedule are shown and ax^pro- 
X)riately groux)ed, and examples are given of the summation of the 
results in the latest census returns of Germany and certain other coun- 
tries. The nature of the questions asked varies in different countries 
according to the motive of the enquiry. In some countries this is 
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* See also “ Additions to Library,” p. 440 ei seq. 
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mainly financial, e.gr,, to facilitate the assessment of the amount of the 
grants to the State church, so that the person’s legal affiliation is the 
answer required; elsewhere the question concerns religious conviction 
(or non-conviction). The identification of race and religion, notably 
with the Jews but also with some other minority populations (for in- 
stance, the Copts) is among the many factors which throw doubt upon 
the “ meaning, reliability and value ” of the information obtained, 
discussed by the author in his fifth and last chapter. Appendices, 
which occupy nearly half the brochure, give : the text of the question 
relating to religion in the schedules of the several countries which 
include it, and the summation of the replies in the returns (by sex, age, 
district, civil state, etc.) ; a complete list of the faiths, including “ pagan,” 
“agnostic,” and “no religion,” enumerated in each country; detailed 
tables showing the countries which do and do not ask the question, with 
their population, and, for the former countries, the “ majority faith ” 
with the number confessing it, and the number of minority groups and 
their faiths. A bibliography of sources completes the information.] 

Robert (Paul). La politique d’isolement economique : causes, 
modalites, consequences de I’autarcie. Le probieme pour 
la France. Paris : ed. Domat-Monchrestien. 1940. 9" X 

98 pp. 

[The sub-title summarizes the questions which the author has endeavoured 
to answer in this brochure in order to arrive at a considered verdict on 
“ a policy which men condemn in congresses and conferences but follow 
unhesitatingly when they are at the head of governments.” M. KolK^rt 
in turn distinguishes and briefly describes the economic, monetary and 
political causes which have led to the adoption of self-sufficiency, its 
modes of operation — by restriction applied to trade, financial transac- 
tions, and migration; its effect on trade, employment, price level, 
finance, and politics. He then discusses the policy preferable for hVance 
and her empire. The appendices consist of tables, compiled from 
official sources, showing the amount and distribution of French foreign 
and colonial trade in 1938, and the progress in recent years of colonial 
production.] 

“ Taxation ” Manual. Compiled by barristers and experts under 
the direction of Ronald Staples , editor of “ Taxation.” 3rd edition. 
London : Taxation Publishing Company, Limited, and Pitman. 
1940. X 5i". 328 pp. 

[This manual may without exaggeration be said to give exhaustive informa- 
tion about income-tax, including surtax and national defence contri- 
bution and covering both law and practice. Moreover, the information 
is well arranged and clearly conveyed, w'ithout waste of words, and is 
up to date, in that it includes the provisions for 1941. The book will, 
in short, provide an answer, easily understood, to any question relating 
to income tax that any one is likely to want to ask. The explanations 
do explain, and a good index enables any j^articular point to be looked 
up at once. An appendix deals fully with w'ear and tear rates of allow- 
ances, and the preliminary matter includes a table of the cases referred 
to in the text, arranged in alphabetical order.] 

U niversity of Liverpool : Social Science Department. New Handbook 
of Social Statistics. (New Merseyside Series, No. 11.) Liverpool : 
University Press. 1940. 8|" x bJ'C 40 pp. is. net. 

[The first Handbook of Social Statistics (no. 8 in this series) was published 
in 1938 and relates to 1937. The new one gives the position immediately 
before the outbreak of war, and some later figures. The text is almost 
entirely new, but the tables preserve the form of those in earlier Survey 
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reports so that the figures may be compared. The contents cover 
population movements, trade of the Port, and various aspects of the 
unemployment position, including the cost to the taxpayer. The 
chapters on elementary education and housing included in the earlier 
handbook have been omitted to make room for more material relating to 
unemployment, of greater present importance bc(;ause of the changing 
conditions engendered by the war. Chapter V, Kegistered Unemploy- 
ment by Sex and Occupation, compares the numbers unemployed in 
1938, 1939, and 1940 in each of the four Merseyside boroughs, classifying 
men, women, boys, and girls by occupations. Chapter VI, The Burden 
on the Ratepayer, brings together the subjects previously treated under 
the headings of Unemployment, Public Assistance, and Rates. Tables 
show the total amounts paid as unemployment benefit and allow’ances, 
the number of persons in receipt of Public Assistance (March 1939 and 
March 1940), the rates payable in the four boroughs and the allocation 
of the proceeds between the principal services.] 

Wyatt {T, W.) and Jones {D. Caradoy^ Post-War Poverty. Un- 
eniployinerit can be prevented. Birkenhead : John Woolrnan. 
1940. X 5". 22 pp. 6(L 

[In a postscript to this pamphlet Mr. J. R. Bellerby sketches the probable 
phases of a post-war period in this country. He sees, as after the last 
w ar, first, a brief depression caused by the discharge of men from the 
forces and from government work; secondly, a rapid recovery owing to 
the w'ork of reconstruction and replenishment; thirdly, a pause, occur- 
ring when the supply of consumption goods approximately balances the 
dt'inand, which li^ads to the fourth period, wluui consuming power is 
outstripped by supply and public works may be resorted to as a remedy. 
The fifth period follows the exhaustion of these resource's, and it is with 
the mtdhods of averting the contingent depression that Mr. Caradog 
Jones and Mr. Wyatt are concerned. They would destroy the idea that 
money cost is a real cost and deflation a cure, and the; idea tliat any 
cost incurred in promoting employment is not a real economy. They 
j)lead for full utilization of the vast capacity for production developed 
during war, and maintain the possibility of preventing unemployment 
and inflation of prices by careful planning of production together with 
stimulation of demand suitably timed — for instance, by a gradual 
instead of a lump payment of gratuities — and the encouragement in 
every w’^ay of spending at the right moments : the essential thing being 
to kticp su})])ly and demand “ in step.” The authors w ish to make it 
quite clear that they believe their aims can be achieved “ under the 
present economic system, where private enterprise has free play subject 
only to appropriate government control.”] 
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STATISTICAL NOTES 
1. British Official Statistics 

We give below a table summarizing the oversea trade of the 
United Kingdom for the years ended July 1939 and 1940. The 
successive invasions of Denmark and Norway in April and the 
Netherlands and Belgium in May, followed by the entry of Italy 
into the war in June and the collapse of France, have steadily 
reduced the area with which trade is now practicable, and the area 
is also effectively reduced by the closing of the Baltic — though 
some trade may still be }>racti cable with Finland and Sweden via 
Petsamo— and by the diversion of shipping from the Mediterranean. 
Trade in April, except as regards re-exports, was at its higliest level 


Movemonts and Classes 


Twelve Months 
ended 

Twelve Months 
ended 

Increase (-1-) 
or 



duly, 3931) 

.luly, 1910 

Decrease ( — ) 

Imports, c.i.f. — 


£’000 

£’000 

£’000 

Food, drink and tobacco 

415,119 

440,41 9 

(-f) 25,300 

Raw materials and' 

1 



articles mainly un- 
in ami fa c til red ... 1 

[ 

238,996 

324,753 

( + ) 85,7.57 

Articles wholly or j 

1 

1 



mainly manufac- 
tured ... ... j 


239,218 1 

287,558 

( + ) 48, .340 

Other articles 


1 8,492 

6,320 

(-■) 2,172 

Total Imports ... 


901 ,825 

1,059,050 

( + >157,225 

Exports, f.o.b. — 





United Kingdom Produce 




and Manufactures — 





Food, drink and tobacco 

37,289 

37,397 

(-f) 108 

Raw materials and'| 

1 

articles mainly un- 
manufactured J 


58,208 

48,960 

(-) 9,248 

Articles wholly or] 

1 




mainly manufac- 
tured ... ... J 


367,819 

347,291 

(~) 20,528 

Other articles 

Imported, Merchandise — 


13,430 

9,167 

(-) 4,263 

Food, drink and tobacco 

12,333 

9,893 

(-) 2,440 

Raw materials andl 


articles mainly un- 
manufactured ... J 


29,390 

18,166 

(-) 11,224 

Articles wholly or] 

1 




mainly manufac- 
tured ... ... J 


13,627 

6,917 

(-) 6,710 

Other articles 


640 

323 

(-) 317 

Total Exports ... 


532,736 

478,114 

(-) 54,622 
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for many years, and tlie effect of tlie successive reductions in the 
trading area is shown by the figures for subsequent months. 


Mouth 

.Iin})orta 

Exports 

llc-cxi)ortH 


£ mill. 

£ mill. 

£ mill. 

April 

1100 

48-8 

4-4 

May 

1050 

45*5 

3-2 

June ... 

00-8 

36-2 

20 

Jujy ... 

87-0 

31-2 

1-8 


Imports in July were the lowest this year, exports the lowest 
since October 1939, and re-exports the lowest on record, with the 
exception of September 1918. 

Trade with individual countries was published before the war 
by quarterly periods only, and such figures are no longer published, 
so that the extent to which the decline since Ay)ril may have been 
due to the ])ractical cessation of trade with Europe, apart from Eire, 
Spain and Portugal, can only be estimated. During the second 
quarter of 1939 imports from and exports and re-exports to this 
area were about 31 , 31 and 58 per cent, of the respective totals. 
Applying these proportions to the corresponding figures for July 
1939 gives £ 24*2 million, £ 12*4 million and £ 2*2 million. Trade in 
that month with countries outside Europe, together with Eire, 
Spain and Portugal, may therefore have been about £ 54*1 million 
for imports, £ 28-0 million for exports and £ 1*5 million for re-exports. 
These figures may be roughly comparable with those given above, 
since, although some trade with the Baltic countries, the Balkans 
and Eussia may still be practicable*, there will in present circum- 
stances have been a considerable reduction in trade with Palestine 
and Egypt, which tiow has to go via the Cape, and the longer route 
has also to be followed in trade with India, East Africa, the Far 
East, and to a considerable extent Oceania. We thus liave the 
following comparisons, the trade of March and April being a\'eraged 
in view of the incidence of the Easter holiday, and the figures 
for those months in 1939 excluding the estimated trade with 
Germany, Austria, Czechoslovakia and Poland. 


Average 



March-April 

July 

] <.»:h) 

1940 

:1939 

1910 


£ mill. 

fi mill. 

£ mill. 

£ mill. 

Imports 

70-4 

109-3 

54-1 

87-0 

Exports 

30-2 

44-9 

280 

31-2 

Re-exports 

41 

4-0 

1-5 

1-8 
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The proportionate increase in imports which was about 55 per 
cent, in March- April has risen to over 60 per cent. ; that for exports 
has fallen from 24 per cent, to about 12 per cent., whereas re-exports, 
which showed no substantial change in March-April, exceeded 
appreciably in July the corresponding figure a year earlier. Thus 
we appear to have maintained our import trade with the area still 
open, the rather larger rise for July probably being due to higher 
prices. The figures for exports clearly indicate a falling away from 
the peak figures in the spring, when the export drive was getting 
under weigh. The reduction has no doubt been caused by the 
temporary concentration • of the industrial output upon munitions 
and Service requirements of all kinds. 

The excess of imports over exports of merchandise has varied as 
follows. It will be seen that the effect of enemy action in Europe 
has been to reduce appreciably the strain upon our overseas resources, 
and by leading to some belt tightening has not had wholly evil 
effects. 


Montli 

19 :J 9 

1910 

Increase 


£ mill. 

£ mill. 

£ mill. 

January 

:nr> 

CO* 2 

28-7 

February 

22f) 

55-8 

33-2 

March 

31-5 

03 *5 

32-0 

April ... 

30-3 

57-3 

27-0 

May 

31-2 

50-8 

25-0 

June ... 

380 

.520 

140 

July 

34*2 

54-0 

19-8 


Imports of cotton, silk and artificial silk waste, rubber, miscel- 
laneous textile manufactures and vehicles (including aircraft) have 
more than doubled in value this year compared with 1939 , while a 
rise of that order was also recorded for iron ore and scrap. The 
largest increases were those for grain and flour (£25-0 million), 
cotton (£23*5 million) and the manufactured oils group (£22*8 
million). A reduction of £3*3 million for wood and timber is due 
to the absence of supplies from the Baltic, while the effect of import 
restrictions is shown in a number of groups of manufactured articles, 
notably apparel (reduced from £4,537,000 to £879,000) and silk and 
artificial silk goods (£2,829,000 to £827,000). 


As regards exports, the value in the seven months was £4 million 
more than a year ago. This change of little more than i per cent, 
in the aggregate conceals many changes among individual groups. 
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Exports of commodities covering a wide field have done consistently 
well, notably beverages — the United States being an important 
market for whisky — chemicals, drugs, etc., paper and cardboard, silk 
and artificial silk goods, miscellaneous textile manufactures, pottery, 
glass, etc., elexjtrical goods and apparatus, and cutlery, hardware, 
etc. Apart from the last two groups, declines were recorded for all 
the metal groups, those for machinery (£7-5 million) and the vehicles 
group (£6*5 million) being very substantial. Though exports of 
cotton and woollen and worsted yarns and manufactures showed a 
considerable rise for the seven months, there was a substantial 
reduction in July. Exports of coal showed a fall of £2*4 million of 
which £2*0 million occurred in July, the coal trade being seriously 
affected by the stoppage by exports to European markets, notably 
France. 


General wholesale prices have continued the advance commenced 
at the beginning of the war, and the Board of Trade index-number for 
July 1940 showed an increase of 42 1 per cent, over the prices current 
for August 1939 , and of 14*2 per cent, since the end of 1939 . Food 
prices have advanced 48^ per cent, and prices of industrial materials 
and manufactures 39 per cent. The group showing the largest 
increase is that of cereals, which has advanced 61 per cent., but the 
textile groups have also shown substantial increases (cotton 52-9 
per cent., wool 55 per cent., and other textiles 42-6 per cent.). 
The advance of 50 per cent, in the group of foods other than meat 
and cereals is largely due to the increased duties on sugar and 
tobacco. Those groups, which contain materials or commodities 
subject to a considerable control and where prices are fixed or regu- 
lated, have shown much smaller advances; the iron and steel 
group has advanced 27-4 per cent, and the non-ferrous metals 
22*9 per cent. The controlled prices for iron and steel products 
were advanced from July 1st, as were the controlled prices of timber, 
the high prices of which and also those of paper-making materials 
have been chiefly responsible for the increase in the Board of Trade 
index-number for the miscellaneous group of materials of about 
60 per cent, since the beginning of the war. As the Board no longer 
publishes the monthly prices of the articles contained in its index- 
number, it is not possible to say whether the quotations used in the 
calculation are or are not “free market quotations.” Kecently 
the Board has revised to some extent the index-number for the early 
months of the current year and the revised figures for these months 
are given in the following table. The figures given in Part II of the 
Journal are the uncorrected figures : — 
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(Average for the year 1930 = 100.) 


1 

l)ate 

Total 

Food 

Total 

not 

Food ^ 

All 

Articles 

Basic 
Materials f 

Inter- 

mediate 

Products 

Manu- 

factured 

Articles 

Buildini? 

Materials 

Aug. 1939 

90-4 

102-2 

98-1 

94-5 

104-0 

108-7 

104-1 

Jan. 1940 

122-3 

126-7 

125-3 

137-0 

128-1 

]23-7 

M2-2 

Feb. „ 

125-7 

129-4 

128-3 

136-6 

132-7 

127-9 

114-1 

Mar. „ 

123-7 

131-4 

128-8 

140-4 

134-9 

129-0 

114-3 

Apr. „ 

125-7 

135-4 

132-2 

152-1 

136-7 

130-4 

114-8 

May ,, 

128-2 

136-4 

; 133-7 

152-2 

137-4 

131-1 

116-1 

June „ 

130-3 

136-4 

1.34-4 

151-5 

137-4 

131-1 

117-4 

Jaly » 

134-4 

142-3 

139-7 

148-9 

153-8 

136-2 

127-0 

July 103!) 

012 

101-7 

OS-1 

04-3 

102-0 

100-1 

103-3 


* Industrial materials and manufactures. f Excluding fuel. 


The revivsion is most considerable in the group of cereals, but there 
are smaller alteratiotis in other groups. 

The figures for certain other British index-numbers and the 
official index-number of wholesale prices for the United fStates are 
given below. 


Date 

Hoard of 
Trade 

(19:F) K'U) 

HconomtJt. 
(iy27- 10(1) 

Statist 

(lHO()-77=- 

100) 

The Times 
(lOi;}- UK.t) 

Uiiited States 
(Bm-eau of 
]jat.)or, 

1920 « 100)«=- 

Aug. 1939 

98-1 

70-3 

90-4 

114-5 

74-8 ■ 

Apr. 1940 

132-2 

93-7 

1260 

146-0 

78-3 

May „ 

133-7 

94-8 

128-0 

148-5 

78-3 

June „ 

134-4 

! 95-8 

13()-0 

149-8 

77-2 

July „ 

139-7 

96-0 

129-5 

151-7 

77-6 

July 1030 

08-1 

60-3 

SS-7 

I 111-0 

75-3 


* Mean of weekly figures. 


It will be seen that the rise in general prices in the United States 
since the beginning of the war has not been very great, amounting 
only to about 3*8 per cent. The rise in prices of farm products is 
however more noticeable, being about 9 per cent. 


The value of wholesale trading in textiles as indicated in the 
index-numbers prepared by the wholesale Textile Association and 
the Bank of England shows a considerable increase in the second 
quarter of 1940 as compared with the corresponding period in 1939 
both as regards the home and the export trade. The index-numbers 
for the home trade for April, May, and June 1940 were 145, 131, 
97, and 96, 105, 94, for 1939 . For the export trade the numbers 
were respectively, 94, 1 1 2, and 105 and 67 , 93, and 80. The combined 
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index-nurnbers were 142, 128, and 97 in the months of April, May, 
and June 1940, and 94, 103, and 93 in the corresponding months of 
1939. There has, of course, been a large increase in textile prices 
since the beginning of the war, and the figures for the quantities 
sold are not available. 

During the three months May to July 1940, apart from seasonal 
fluctuations, there has been a rise of about 2| per cent, in the cost of 
living in working-class families, as measured by the Ministry of 
Labour’s index-number of the retail prices of articles of working- 
class consumption. Food prices have increased rather more than 

3 per cent., as also have the prices of articles of clothing. There 
has been a slight increase in fuel prices and an increase of about 

4 per cent, in miscellaneous items of expenditure. Some considerable 
portion of the last-mentioned increase is due to additional duties on 
tobacco and cigarettes and to certain increases in fares. Prices of 
sugar remained stationary during the period, but an increase of ^d. 
a lb. on all kinds came into effect on August 26th. Since the begin- 
ning of the war until August 1st, 1940, the general index-number has 
registered an advance of about 19 per cent., that for food being 
nearly 19 per cent., for clothing nearly 40 per cent., for fuel 16 per 
cent., and for other items 22 per cent. Working-class rents have 
risen but slightly. It should be borne in mind that retail prices 
of some of the principal articles of food are controlled and maximum 
prices fixed. For example, when tea was rationed in July the 
j)rices were stabilized at those obtaining on July 1st, 1940. 


The index-numbers for the various classes of expenditure are 
given below for recent months and for September 1st, 1939, the 
average prices for July 1914 being taken as 100. 


].)ale 

Food 

Kerit and 
Hates 

Clothing 

Fuel and 
Light 

other 

Kerns 

All items 

Se])t. Jst, 1939 

138 

162 

205-210 

180-185 

180 

155 

May 1st, 1940 

159 

164 

280 

208 

210 

180 

June 1st, „ 

158 

164 

285 

212 

210 

181 

July 1st, „ 

168 

1 164 

290 

212 

210 

187 

Aug. Ist, „ 

164 

1 164 

290 

212 

219 

185 

Aug, 1st 1039 

137 

162 

205-210 

180 

180 

155 


The improvement in employ tnenty which had been continuous 
and of considerable proportions since February 1940, was arrested 
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in July, when the rate of unemployment in the insured trades in 
Great Britain and Northern Ireland rose from 5*2 per cent, on 
June 17 th to 5*6 per cent, on July 15 th. The increase was largely 
confined to females, whose rate of unemployment rose from 6*8 in, 
June to 8-2 per cent, in July, or in numbers by nearly 60,000, but 
there was some falling off in employment among coal-miners, partly 
owing to temporary stoppages. There was a general decline in 
employment in July in the textile trades, which was most marked 
in the linen industry of Northern Ireland. A decline, partly seasonal, 
was common to all the clothing trades. 

Compared with twelve months ago there was a decline in em- 
ployment in 19 out of the 105 trade groups into which the Ministry 
of Labour enquires. In these 19 groups about a million and a half 
workpeople ar^ ordinarily engaged, and among the more important 
of them are the printing and paper trades, clothing trades (excluding 
boot and shoe trades), linen and hosiery industries, tinplate trade, 
tanning industry and laundry service. In slate-quarrying, tinplate, 
linen, jute, dressmaking, and hatmaking industries and in dock 
labour the rate of unemployment is still high, and ranges from 
14-2 per cent, in the tinplate trade to 32*2 per cent, in the linen 
industry. 

Employment in agriculture showed some decline in July, but 
throughout the first seven months of 1940 it has been appreciably 
better than in 1939 , although in Northern Ireland the proportion 
unemployed 111 July was still as high as 16-4 per cent. 

The percentages unemployed in the insured trades in Great 
Britain and Northern Ireland are set out below. 


Terceatagc Uucni ployed in Great Britain and Nortiiern Ireland 
of Workpeoi)le Insured under 


Date 

General 

Scheme 

AgritMjltural 

Scheme 

General at 

Males 

d Agricnltur 

I’eniules 

1,1 Schemes 

Total 

Aug. 14th, 1939 

8-7 

3-9 

8-9 

7-4 

8-5 

Apr. ]8th, 1940 

0*8 

4-4 

6-3 

7-5 

0-7 

May 20th, „ 

6-2 

3-4 

5-7 

71 

6-1 

June 17th, „ 

5-3 

2-3 

4-6 

6-8 

5-2 

July 15th, „ 

5-7 

2-5 i 

40 

8-2 

5-6 

July lOlh, 1939 ...1 

9'0 

40 

93 

7-2 

57 


The unemployment statistics have been affected to a small extent 
by the coming into operation of the Old Age and Widows’ Pensions 
Act, 1940 , under which women 60 years of age and over cease 
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to be insurable against unemployment. The Ministry of Labour 
estimate that about 8,000 women who in previous months would 
have been included in the numbers of insured unemployed were 
excluded from those figures at July 15 th, though they were, of course, 
included in the total number of unemployed persons (insured and 
uninsured) registered at employment exchanges. The effect of the 
exclusion is to reduce the percentage unemployed among insured 
women by 0*2 per cent. At the same time, the practice has been 
discontinued of including in the totals of unemployed all persons 
receiving training at Government training centres because of the 
increasing extent to which persons actually in employment or likely 
soon to be in employment are admitted to such centres. The change 
in practice is equivalent to a reduction in the percentage of un- 
employment among males of less than o*i per cent. 

The following table gives the number of workpeople (uninsured 
and insured) aged 16 to 64 on the registers of the Employment 
Offices of the Ministry of Labour in Great Britain. 


l)at(3 

Wholly 

Unemployod 

Tcmr»orarily 

Stopjicd 

rorsoiiR 

Mornially 
in (/tisiiiil 
Eniployiueiit 

Total 

Aug. 14 th, 1939 

968,108 

211,978 

51,606 

1,231,692 

Apr. 15th, 1940 

840,027 

90,182 

42,486 

972,695 

May 20th, „ 

730,773 

102,730 

47,319 

880,822 

Juno 17th, „ 

648,314 

81,380 

37,141 

766,835 

July 15th, „ 

636,532 

153,242 

37,492 

827,266 

July, 1939 

1,013,630 

190,364 

52,424 

1,256,424 


The figure 827,266 recorded for July 15 th, 1940 , included 9,454 
boys and 16,827 girls between the ages of 14 and 16, and 11,777 
boys and 21,259 girls between the ages of 16 and 18. Compared 
with July 1939 , there was a reduction in the numbers on the registers 
of 504,893 men and of 5,920 boys under 18, while there was an 
increase of 73,053 women and of 8,602 girls under 18. The increase 
in the number of women on the register is no doubt largely due to the 
application for war work or other employment of women not usually 
engaged in industry. 


2. Other Statistics 

During the six months February to July, 1940 , the statistics of 
retail sales prepared by the Bank of England in conjunction with 
various retail distributors' associations and co-operative societies 
show that compared with the corresponding period of 1939 there 
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was an increase in the money value of sales of 5*2 per cent. Sales 
of food increased by 6*4 per cent, and those of all other kinds of 
merchandise by 3*8 per cent. Bearing in mind the considerable 
increase in the retail prices of food and most other articles, it is 
clear that sales have declined in quantity to an appreciable extent. 
The most noticeable decrease has been in the value of sales and 
consequently of quantities in London (Central, West End, and 
Suburban), which fell 6*6 per cent. In the rest of Great Britain 
there was an increase of 10-2 per cent. 

The International Institute of Agriculture has now issued for the 
year 1938-39 its annual Review of the World Agricultural Situation. 
This contains much interesting matter dealing with economic aspects 
of agriculture before the outbreak of war, and summarizes, for the 
year in question, the position as regards agricultural production and 
supply, world trade in the principal products, and agricultural 
prices. 

As a matter of current interest, it may be noted that German 
agricultural juoduction is estimated to liave been 17 ])er cent, 
greater in volume in 1937-38 than in 1927-29. This increase, it is 
stated, has allowed Germany to produce enough to satisfy 82 per 
cent, of her food requirements as against 71 per cent, in 1928, 
although the proportion of total demand m(‘t from home sources 
naturally varies considerably from product to j)roduct. This 
increase in agricultural production is attributed to a more intensive 
cultivation, giving a greater yield per unit of area, but it is also 
associated with considerable changes in the use made of the cul- 
tivated area. For example, increased areas have been successfully 
diverted from crops in sufficient supply to those in short supply, 
and from crops of uncertain or insufficient yield to those which are 
more q)roductive. The use of chemical fertilizers and the sales of 
machines to farmers are said to show large increases. 

The last decade has been in all parts of the world a period of 
intense governmental activity, which has profoundly changed agri- 
cultural markets, re-directed trade, and deeply influenced agricul- 
tural production. With the object of throwing light on the various 
problems thus presented, the International Institute of Agriculture 
has recently published a volume of 1100 pages with the title of 
World Trade in Agricultural Products : its growth ; its crisis ; and 
the new Trade Policies. The plan of this work was conceived by 
Dr. H. 'C. Taylor, Director of the Farm Foundation at Chicago, who 
secured a grant from the Rockefeller Foundation to enable it to be 
carried out. The actual research was entrusted to two economists. 
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Miss L. B. Bacon and F. C. Schloemer, with assistance from the 
various resources of the Institute. 

The volume, which may be said to present a general picture of 
the evolution undergone by the world trade in agricultural products, 
is divided into two parts, the first dealing with commodities, the 
second with countries. The commodities selected are wheat, rice, 
sugar, meat, fats and oils, coffee, tea, tobacco, cotton, wool, silk 
and rubber. These items cover three-fourths of the world trade in 
agricultural products. In each case a description is given of the 
trend of trade during approximately the last 30 years, and particularly 
in the })eriod 1928 - 37 , with an account of tariff measures and trade 
agreements, the depression in prices, and other influences affecting 
the several products. In somewhat the same way, the examination 
of world trade by countries involves what amounts to a short history 
of the production, im])orts and exports of the principal countries, 
with an account of their agricultural marketing policies and the 
various forms of govermtiental control aimed, in some cases, at the 
promotion of home production and self-sufficiency, in others at 
the ])reservation of home agriculture from the disastrous effects of 
the de])ression in prices. The whole forms a remarkal)ly exhaustive 
contribution to the study of the prices and supply movements of 
agr icultu ral trad e . 


Under the title War Effort and hak/strial Injuries (Tract no. 
253 of tlie Fabian Society’s Series, IG pp., 3 d.), Professor Hermann 
Levy calls atbmiiofi to the loss in production caused by industrial 
injuri(.‘.s. which is not only much increased in war conditions, but 
also becomes of far greater consequem^e. Statistics of accidents are 
only available for 8 million workers, belonging to seven large indus- 
trial groups, out of the 16 million or so work(vrs covered by workers 
compensation. They show an annual total of about 2500 fatal and 
460,000 other accidents; 300,000 of these injuries result in absences 
of over two weeks, 40,000 in absences of over six months. In war 
time more persons, and many more inexperienced persons; are 
employed for longer hours and at greater pressure, while precautions 
are apt to be relaxed. Prevention requires effective supervision 
with the sincere co-operation of the employers. No less essential 
are better provisions for treatment and rehabilitation of the injured, 
which Dr. Donald Norris has stated to be “ very imperfectly dealt 
with by existing arrangements.’’ As was shown by the Memorandum 
of the International Labour Office to the .Royal Commission on 
Workers’ Compensation, quoted by Dr. Levy, many foreign countries 
are in advance of our own in these respects. 
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CURRENT NOTES 

Sir Alfred and Lady Flux have been in Copenhagen for the past 
twelve months. The last message from them dated 30 May, 1940, 
runs : “We have been and are both flourishing. Greetings and 
best wishes to you and to all our friends.” Since then communica- 
tions have been interrupted but attempts have been made to get 
another message through to them. 


Mr. A. R. Burnett-Hurst, a Fellow of the Society since 1913, 
has been appointed Principal of the City School of Commerce, 
Liverpool, on the retirement of Mr. John A. Todd, who had held 
the post since 1923. Mr. Burnett-Hurst will be remembered as 
having assisted Professor Bowley in his investigations of conditions 
in Lancashire and other towns; he was afterwards Professor of 
Commerce in the University of Allahabad, and later Statistician to 
the Government of N. Rhodesia. 
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STATISTICAL AND ECONOMIC ARTICLES IN 
RECENT PERIODICALS 


United Kingdom — 

Advancement of Science, April, 1940 — Rates and taxes : Frof, 

H. 0, Meredith. Measurement in psychology : R. J. Bartlett. 

Annals of Euge^iics, June, 1940^ -The estimation of missing values 
in quasifactorial designs : E. A. Cornish. The estimation of 
the proportion of recessives from tests carried out on a sample 
not wholly unrelated \ R. A. Fisher. The detection of linkage : 
D. J. Finney. Proof of Fisher's Rules for ascertaining the 
sampling semi-invariants of A:-statistics : M. G. Kendall. 

The Banker- 

May, 1940 -Exchange control in evolution : An export policy 
for wartime : W. T. C. King. Commodity control in war- 
time. 

June, 1940 Are export groups enough? : The banks and hire 
purcliase : J. Mead. Financial effects of the latest aggres- 
sion : Paul Einzig. 

July, 1940 — Blockade can still defeat Germany : Walter Hill. 
The banking half year. 

Adjust, 1940 — Wartijne control of interest rates : Limitations 
of price control : Donald Tyernian. 

Bankers' Magazine — 

June, 1940 - The progress of banking in Great Britain and 

Ireland during 1939, Part L 

August, 1940 — The June bank statements : Financing the war : 
French banking and currency. 

Economic Journal, June-Sept., 1940 — Changes in wage rates and 
earnings in 1939 40 : Small savings : John F. L. Bray. The 
position and prospects of gold : G. Findlay Shirras. Ameri- 
can gold policy and allied war economics : Prof. S. E. Harris. 
Rubber and foreign exchange : P. T. Bauer. The weight of 
consignments in transport : Lord Stamp. An approximation 
to a geographical multiplier : M. C. Daly. 

Economica, May, 1940—- The valuation of the social income : 
J. R. Hicks. Socialist calculation — the competitive “ solu- 
tion " : F. A. V. Hayek. The Bank and its treasure : J . K. 
Horsefield. A reconsideration of the Austrian theory of 
industrial fluctuations : L. M. Lachmann. 

Journal of the Institute of Actuaries, April, 1940 — Permanent sick- 
ness insurance : E. J. Heath. A general theory of mortality : 
C. D. Rich. 

Public Administration, July, 1940— The administration of food 
distribution in war-time : R. N. Spann. Women in employ- 
ment : G. H. Stuart-Bunning. 



436 Statistical and Economic Articles in Recent Periodicals [Part III, 
United Kingdom — Contd. 

Review of Economic StmlieSy June, 1940 — Recent industrial con- 
centration, especially in tlie Midlands : A. J. Wensley and 
P, Sargant Florence, Capital theory and the trade cycle : 
T, Wilson, The Keynesian equations and the balance of 
payments : M, Bronfenbrenner. A theoretical account of 
futures markets : J. C. R. Dow. A symposium on the theory 
of the forward market : 

Journal of the Royal Agricultural Society y Vol. 101, Part 7, 1940 — 
Farm economics : 0. S, Orwin, 

Proceedings of the Royal Society of Edinburgh y Vol. LXy Part 7, 
1939-40-~The maximal range of error in gross reproduction 
rates : Enid Charles. 

Sociological Revieiv, January- Aprily 1940— The fertility and mor- 
tality of the po])ulation of Palestine : Rita Hinden. ' 


India— 

Indian Journal of Economies , January y 1940 -Conference Num- 
ber : Papers read and discussed at the Twenty-Third Con- 
ference of the Indian Economic Association ; including several 
on the Scope of Economics, by J. K, MehtUy A. 7. Qureshi 
and others : and on Labour Problems in India, by B. N, 
Rohatgi, A. C. Bhatiay S. K. Rudra and others. 

Sankhydy Marchy 1940 — A statistical analysis of the shift of 
expenditure in a prohibition area : P. J. Thomas. Trends 
of foreign trade of India during the past sixty years : N. S. R. 
Sastri and N. T. Mathew. A sample survey of the acreage 
under jute in Bengal ; P. C. Mahalanobis. A study of forty- 
three years of rainfall in Calcutta, 1893-1935 : S. S. Bose. 

Australia — 

Economic Record y JunCy 1940 — War economy the nature of the 

problem : E. R. Walker. History of exchange control in 
Australia: C. V. Janes. Australian war finance and banking 
policy : T. W. Swan. 

Wheat Studies— 

Aprily 1940 — Bulk handling in Australia : Joseph S. Davis, 

May — World wheat survey and outlook, May, 1940 : V. P. 
Timoshenko and Holbrook Working. 

South Africa — 

S. African Journal of Economics, March, 1940 — Monoexport in 
Africa : C. J. Robertson. Economists’ protest : the operation 
of the wheat marketing scheme, 1938-1939; memorandum 
of objections : T. H, Kelley, and others. Note on the national 
income of the Union of South Africa, 1927-28, 1932-33, 
1934-35 : S. Herbert Frankel and S. D. Neumark. 
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United States— 

Transactions of the Actuarial Society of A^mrica, May, 1940“ ~ 
Population, birth and mortality trends in the United States : 
Robert J. Myers. 

Annals of the American Academy of Political and Social Science — • 

May — Marketing in our American economy — whole number : 

July — When War ends; a consideration of the conditions neces- 
sary to bring about a lasting peace (whole number). By 
various authors, including W. E. Rappard, M. J. Bown, J. T. 
Sholwell, G. Cassel, Viscount Cecil of Chelwood, L. Einaudi, 

L. F^7/.an, G. S. Patterson. 

American Economic Revieiv, June, 1940 — Schumpeter’s business 
cycles : Simon Kuznets. Railroad costs and volume of 
traffic : Herbert Ashton. 

Proceedings of the American Philosophical Society, February, 1940 — 
Symposium on the totalitarian state : 

Eco n 0 meii ica— 

April, 1940 — Long cycles in residential building; an explana- 
tion : J. B. I). Derksen. A new method of trend elimination : 

M. Kalecki and B. Tew. 

July — Clement Colson : Rene Roy. Price and wage policies 
and the theory of employment : Richard M . Bissell, Jr. 
Employment, investment, and the multiplier : Montgomery I). 
A?iderson. A note on Pareto’s Theory of Production : 
H. Neisser. 

Journul of Experimental Education, March, 1940 - Statistical 
studies of a college freshman testing program: Harold A. 
Edgerlon. Corrections to correlation coefficients on account 
of homogen(‘ity in one variable : Teobaldo Casanova. Experi- 
mental design and statistical treatment in educational 
research : Eugene Shen. 

Harvard Business Review — summer numher, 1940 — Inflation and 
price control : Sidney Weintrauh. Price trends of industrial 
chemicals : Melvin T. Copeland. 

Milbank Memorial Fund Quarterly — 

April, 1940 -Certain characteristics of urban housing and their 
relation to illness and accidents — summary of findings of 
the national health survey : Rollo H. Britten.^ J. E. Brown 
and Isidore Altman. Economics of the family relative to 
number of children : Frank Lorimer and Herbert Roback. 
Studies of rheumatic disease : Ross L. Gauld and Frances 
E. M. Read. 

July— Qxxt^idimVmg population trends affecting problems of 
social welfare : W arren S. Thompson. Population trends and 
future problems of child welfare : Katharine F. Lenroot and 
Robert J. Myers. Factors underlying individual and group 
differences in uncontrolled fertility : Regine K. Stix. 
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United States — Contd, 

Monthly Labor Review — 

March y 1940- — Transportation and recreation expenditures of 
wage earners and clerical workers. 

June — Trends of manufacturing employment, 1929 to 1937 : 
A. F, Hinrichs and Harry Brenner. Labor policy in Ger- 
many : Wages of Poles and Germans in Poland. 

Journal of Political Econmny, April, 1940 — Population movements 
and economic equilibrium in tbe United States : Joseph J. 
Spengler. Public ownership versus state purchasing — the 
case of printing : Estal E. Sparlin. Economic changes and 
industrial unrest in the United States : Dale Yoder. Econo- 
mists on industrial stagnation : M. H. Dobh. 

Quarterly Journal of Economics, May 1940 — The variation in 
wage-ratios : E. L. Thorndike. German corporate profits : 
1926-1938 : Maxine Y. Siveezy. Further measurements of 
marginal productivity : Paul H. Douglas and Grace Gunn. 
The measurement of tax shifting — economics and law : 
Wirth F. Ferger. The causes of price inflexibility : Jules 
Packman. The teaching of economics in public high schools : 
J. M. (y Leary. 

Review of Economic Statistics, May, 1940 — The agricultural 
situation, March 1940 : John D. Black and Nora Baddy. 
Graphical survey of economic developments : Employment 
in relation to technical progress : Hans Staehle. 

Social Research, May, 1940 — The gold problem : Fritz Lehmann. 

France — 

Journal de la Societe de Statistique de Paris, May, 1940 Jeu de la 

concurrence entre producteurs — courbes d’offres et de trans- 
actions ; R. Henon. Annuaire des statistiques du travail : 
A. Barriol. 

Hungary — 

Journal de la Societe Hongroise de Statistique, 1939. No. 4 — Le 
role du calcul des differences finies en statistique : Ch. Jordan. 

Italy— 

Econo7nia, April, 1940 — La preparazione agricola alia guerra 
totale : Arrigo Serpieri. L’oggetto del commercio con restero 
in regime d’autarchia : Jacopo Mazzei. 

Giornale degli Economisti, Jan. -Feb., 1940 — A proposito di un 
recente volume sull’incidenza delle^ imposte : M. Fasiani. 
Aspetti della recente riforma fiscale E. D^Albergo. 

Revista de Economia y Estadistica, 1939, No. 4 — La naturaleza de 
la actividad economica : Giuseppe U. Papi. Un supuesto 
remedio a las crisis parciales de superproduccion : Mario 
Pugliese. 

Rivista di storia economica, March, 1940 — Storia di un investi- 
mento di capitale. La Compagnie Universelle du Canal 
Maritime de Suez (1859 — 1938) : Giulio Capodaglio. 
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International — 

International Labour Review — 

May, 1940 — A comparison of the gainfully occupied population 
by sex and age in the various countries of the world. 

June — Deferred pay — the Keynes plan : E. J. RicJies. Kequisi- 
tioning of labour hours of women and young persons in 
Great Britain : 

Metron, Vol. XIII, No. 4--Ueber eine spezielle Klasse analytischer 
Geburtenfunktionen : H. Hadwiyei and W. Ruchti. L’indice 
di cograduazione del Gini nel caso di serie statistische con 
ripetizioni : T. Salvemini. Sulla determinazione deirindice ’ 
di cograduazione : C. Gini. Distribution of abilities depend- 
ing upon two or more independent factors : C. H. Boissevain. 
Kessemblance parentale et ressemblance fraternelle : 0. Gini. 
Sulla legge di estinzione delle famiglie : G. Zappa. The mis- 
statement of women’s ages and the vital indexes : T. L. 
Smith and //. L. Hilt. Pigmentazione degli occhi e dei 
capelli e selezione naturale : A. Costanzo. Tarifstatistik als 
Element der Tarifbildung, erlautert an einem Gerichtsgebuh- 
rentarif : A. Kornischke. 
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LIST OF ADDITIONS TO THE LIBRARY 

Since the issue of Part 11, 1940, the Society has received the 
publications enumerated below : — 

I.— OFFICIAL PUBLICATIONS. 

(a) United Kingdom. 

Ministry of Labour and NaUo7ial Service. 

Schedule of rcHcrved occupations. Revision May 1940. London : 

H.M.S.O., 1940. 9|" X 6". 134 pp. L<?. 

The effects of working conditions upon the health of London central l)us- 
nien : report of the conferences between representatives of the London 
Passenger Transport Board, the Transport and General Workers’ Union 
and the Medical Research Council, under the Chairmanship of Sir John 
Forster. London : H.M.S.O., 1939. 9J" x 6". iv -f- 49 pp. Is. 

Medical Research Council. Special Report, Series No. 242. Studies in 
nutrition ; an inquiry into the diet of families in the Highlands and 
Islands of Scotland, by E. P. Cathcari, A. M. T. Miirray and J. B. 
Beveridge. London : H.M.S.O., 1940. 9|'' X 6^ 37 pp. 9rf. 

London County Council. 

Members’ Library catalogue, Vol. I. London history and topography, 
London : P. S. King, 1939. Sp x Sp. 142 pp. l-s. 

Report of the Educ'ation Officer on juvenile delinquency. London. P. S. 
King, 1937. 7P x 5". 23 pp. U. 


(b) British Empire. 

Australia — 

Tasmania. Stale Finance Committee. The Tasmanian e(!Onomy in 1938™ 
39 : a survey prepared on behalf of the State Finance Committee l)y 
K. Ronald Walker . . . assisted by D. L. Anderson. . . . Hobart, 1939. 
il" X vii -j- 47 pp. 


Canada-™ 

DepaHynent of Insurance. Report of the Siix)erintcndent of Ijisurance of the 
Dominion of Canada for the year ended Doc. 31, 1934. Vol. 11, Life 
insurance companies. Ottawa : 1935. 9J'' x ccccxvi -f 995 pp. 

(From Prof. H. Levy.) 

Dominion Bureau of Statistics. Seventh census of Canada, 1931. Vol. Ill, 
Ages of the people . . . 193,7. viii -f 1009 pp. $1. Vol. VI, Unem- 
ployment. 1934. xxviii -i- 1319 pp. $1. Ottawa: OJ'' X 6i". 2 

vols. (Irom Mr. R. H. Coats.) 

Eire— 

Department of Industry and Commerce. Census of industrial production, 

1938. Dublin : Stationery Office, 1940. 10" x 6|". xii -f* 37 pp. l 5 . 

Jamaica — 

Labour Department. Report on the cost of living survey carried out in 
Kingston, Jamaica, by the Labour Department, August-November 

1939. Kingston : Government Printer, 1940. 13" X SJ". 24 pp. 3rf. 
(From Mr. F. A. Norman.) 
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(b) British Empire-— (7ow<c?. 

New Zealand — 

Census and Statistics Department. Population census 1936. Vol. Ill, Maori 
census, vi -f 44 pp. Vol. IV, Ages and marital status, viii -f 70 pp. 
Vol. V, Orphan children and dependent children, vii 31 pp. Vol. 
VI, Religious professions, v -f 29 pp. Appendix C, Census of libraries, 
1938. hi + 13 pp. Wellington: 1940. 12" x 9|". 5 parts. 

Statistics of employment and income, 1937-38; an appendix to the' 
statistical reports for the year 1938. Wellington, 1939. 13J" X 81". 

158 pp. 

Union of South Africa — 

Census and Statistics Cffice. Report on Workmen’s Compensation Act 
statistics 1936 . . . IVctoria : 1939. 12" x 9^". 66 ])p. 3«. 


(c) Foreign Countries. 

China — 

Bureau of Foreujn Trade , Ministry of Industry. (Chinese economic journal. 
Vol. IV^ Jan.-June 1929 to Vol. XVII, July-Dee. 1935. Shanghai : 
1929-35, 9i" x 6". 14 vols. (From the I.C.I. Library.) 


Estonia — 

Bureau Central dc Statistique. En(j[uete budgetaire, Vol. IV. Tallinn, 1940. 
101" X 7i". 95 pp. 

Germany — 

Statistisches Beichsamt. Wirtschaft und Statistik, 1927-1935. Berlin : 
1927-35. 11|" X 8". 9 vols. (From the I.C.I. Library.) 


U.S.A.— 

Children's Bureau. Publication No. 245. Juvenile court statistics 1936 
and federal juvenile oiTenders 1936. 155 pp. 20c. 246. Proceed- 

ings of conference on better care for mothers and babies. 1938. 
171 pp. 20c. 247. IVellare of families of sugar-beet labourers. 100 
pp. 15c. 248. iStatistical mc^asurement in group work. 103 pp. 15c. 

Washington : Government Printing Office, 1939. 9" X 6". 4 vols. 


(d) International. 

International Labour Office — 

Studies and Reports, Series N, Xo. 23. Methods of family living studies ; 
income — c^xpeiiditure — con.sumption. By Ji. M. Woodbury. Geiieva ; 
1940. London : P. S. King. 9|" x 6". viii -f 144 pp. 45. 


II.— AUTHORS AND MISCELLANEOUS. 

Assekuranz-Jahrbuch, gegriindet 1880 von A. Elirenzweig. Redaktion Prof. 
S. J. Len-gyel. Band 59. Basel ; Verlag fiir Reelit und Gesellschaft, 1940. 
8" X 5^".' ‘ [8] U 591 pj). (Prof. Lengyel,)^ 

Bartlett {M. S.). A note on tests of signiticance in multivariate analysis. 
(Reprinted from Proceedings of the Cwmbridye Philosophical Society^ April 
1939, pp. 180-85.) (’ambridge: 10" X 7". 

Complete simultaneous fiducial distributions. (Reprinted from Anyials 

of Mathematical Statistics, Juno 1939, pp. 129-38.) 10" x 7". 
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II.— Authors and Miscellaneous— 

Beveridge {Sir William). Some experiences of economic control in war-time. 
Sidney Ball Lecture, February 29th, 1940. London : Oxford University 
Press,' 1940. x H". 38 pp. Is. 

British Association for the Advancement of Science. Mathematieal Tables, 
Volume VIII. Number-divisor tables, designed and in part prepared by 
J. W. L. Glaisher, extended and edited by the Committee for the Calculation 
of Mathematical Tables. Cambridge: University Press, 1940. 11" x sr. 

x + 100 pp. 15^. 

Burn {D. L.). The economic history of steelmaking 1867-1939 : a study in 
competition. Cambridge: University Press, 1940. x x -j- 548 
pp., maps and graj)hs. 21s. 6d. 

Chiplonkar {M. W.). Measurements of atmospheric ozone at Bombay. (Re- 
printed from Proceedings of Indian Academy of Sciences, Sept. 1939, pp. 
105-20.) Of X 7J". 

Clark {Colin). The conditions of economic progress. London : Macmillan, 
1940. X 5i". xii -f 504 pp. 256*. 

Dearie {N. B.). The labour cost of the w orld war to Great Britain 1914-1922 : a 
statistical analysis. (Carnegie Endownnent for International Peace. 
Economic and Social History of the World War. Supplementary Volumes.) 
New Haven : Yale University Press, 1940. (London: H. Milford.) 11" x 8|" 
ix + 260 pp. 1 2s. 

Dicksee {Laicrencs It.). Auditing : a practical manual for auditors, by the late 
Lawrence It. Dicksee . . . Si.t-tcenth edition by Stanley W . Eouiand. . . 
London : Gee & Co., 1940. 8}" X 5i". xx + 1171 pp. 25.s'. ^ 

Dutt {Sachindra Nath). The population studies of Benoy Sarkar. Calcutta 
Chuckervertty Chatterjee & Co., 1939. 9J" x 6J". 28 pp. 4 annas. 

L’eeonomiste franyais : journal he bdornadairc; 48e annee, 1920. PariH, 1920. 
13" X 8|". 2 vols. (l.C.T. Library.) 

Ghiss {D. V.). Population policies and movements in Europe. Oxford : 

Clarendon Press, 1940. 8^" X 5|". viii + 490 pp. 25,9. 

Greenhood {E. Bussell), Jr. A detailed proof of the (;hi-s(piare test of goodness 
of fit. The Harvard Plii Beta Kappa Prize Essay for 1939. Cambridge, 
Mass.: Harvard University Press, 1940. (London: Humphrey Milford.) 
6f" X 4^". xiii + 61 pp. Ss. 

Hales {Charles A.). The Baltimore Clearing House. Baltimore : Johns 
Hopkins Press, 1940. (London ; Humi^hrey Milford.) 8J" x 51". xiii -f 
347 pp. $3. 

Harvard Economic Society, Inc. The review of economic statistics and 
supplements. Vol. XV, 1933. Vol. XVl, 1934. Cambridge, Mass., 1933- 
34. 10 J" X 8|". 2 vols. (I.C.I. Library.) 

Jones {W. A. Stewart). Highway administration : powers and duties of local 
authorities. London : Gee & Co., 1940. 8|" x 5^". 20 pp. Is. 

Kendall {M. G.). Proof of Fisher’s rules for ascertaining the sampling semi- 
invariants of k statistics. (From Annals of Eugenics, Vol. 10, Part 2, pp. 
215-22, 1940.) 10|" X 8". (From the author.) 

Liverpool (University of). Social Science Department: Statistics Division. 
New handbook of social statistics relating to Merseyside. Liverpool : 
University Press, 1940. x 5^". 40 pp. D. 

London and Cambridge Economic Service. Special memorandum No. 49. 
The iron and steel industry 1926-1935 : an investigation based on the 
accounts of public companies, by It. H. Coase, B. S. EduKtrds and It. F. 
Fender. C 'ambridge : Published by the Executive Committee of the London 
and Cambridge Economic Service, 1940. lOJ" x 8^". 31 pp. 5-9. 

Marsh {Leonard C.). Canadians in and out of work : a survey of economic 
classes and their relation to the labour market. Toronto : Published for the 
McGill University by the Oxford University Press, 1940. 8J" x 5|". 

XX -f- 503 pp. $3. 

Martin {W. J.). A statistical study of the health of the Loudon school child. 
(Reprinted from Annals of Eugenics, Vol, 10, Part I, pp. 18-41, 1940.) 
London. lOf x 8". 

Milbank Memorial Fund. Milbank Memorial Fund : thirty-five years in review. 
New York, 1940. 9" x 6". 75 pp. 
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II.— Authors and Miscellaneous— 

National Institute of Economic and Social Research. Changes in wage rates 
and earnings in 1939- 1940. (Reprinted from the Economic Journal , June- 
September 1940, pp. 189-94.) London, 1940. 9^" x 6J". (From the 
Institute.) 

Niyogi (J- PO* The co-operative movement in Bengal. London : Macmillan, 
i940. 8i" X r)f . ix -f- 267 pp. lO^f. 6d. 

Osterreichea Inatitut fiir Konjunkturforschung. Monatsberichte des oster- 
reichischen Institutes fiir Konjunkturforschung. 2, Jahrgang, 1928. 
Vienna: 1928. llj" X 8". 196pp. (I.C.I. Library.) 

Oxford, Institute, of Statistics. Diary. Week ending 25th November 1939 — 
Week ending 18.5.40. 22 parts. Bulletin. No. 1, 1940 to No. 5, 1940, 5 
parts. Oxford: The Institute. 13" X 8". 27 parts. (Typewritten.) 

Preinreich (Gabriel A. D,), The present status of renewal theory. Baltimore, 
Md. : Waverley Press, 1940. 10'" x 7". 27 pp. (From the author.) 

Snyder (Carl). (Capitalism the creator : the economic foundations of modern 
industrial society. New York & London: Macmillan, 1940. 9J" X 6"', 
xii -b 473 pp. 16,9. 

Swiss Bank C\)rporation. British exchange regulations. London : Swiss 

, Bank ('orporation, 1940. 8J" x 5J". 24 pp. 

Velwyn Oarden City Research Committee. Life and work in Welwyn Garden 

’ City, Spring 1939. Welwyn Garden City, 1940. 13'" x 8". 104 pp. 

(Typewritten.) 

he Wirtschaftskurve hcrausgegel)en unttT mitwirkung der Frankfurter 

j Zeitung, 1927-35. Frankfurt am Main, 1927-35, 8^'" X 5J'b 9 vols. 
(I.C.I. Library.) 

i^olff (William). The fundamental principles of a l)a]ance sheet. London: 
Gee & Co., 1940. 8J" X 5|". 24 pp. 15. 

Vyatt (T, IF.), Jones (I). Caradog) and Bellerhy (J. It). Post-war poverty 
and unemployment can be prevented. . . . Birkenhead : John Woolman, 
1940. 11" x 5". 24 pp. 6d. (From I). C. Jones.) 
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REGISTRATION OF THE UNITED KINGDOM 

No. I.— ENGLAND AND WALES 

A. — Birtii.s, Deaths, and Maebiages : Numbers and Annual Rates per 1,000 persons 
living. Deaths under 1 year of age : Mortality per 1,000 Live Births in the Galen- 
dar Years 1935-1939 and in the Quarters of those years. 


Tears 

1935 

1936 

1937 

1938 

1939 * 

Estimated Mid- 











Year Popln. in 

40,645 

40,839 

41,031 

41,215 

41,215* 

thousands 












Number 

Bate 

Number 

Rate 

Number 

Bate 

Number 

Bate 

Number 

Bate 

Live Births 

598,756 

14-7 

605,292 

14*8 

610,557 

14-9 

621,204 

15- 1 

620,257 

15-0 

Stillbirths 

25,435 

0-63 

25,045 

0'6i 

24,806 

0’6o 

21,729 

o-6o 

24,285 

0-59 

Deaths 

4.77,401 

II7 

495,764 

I2-I 

509,574 

12-4 

478,829 

11-6 

499,192 

12-1 

Marriages 

319,536 

8-6 

354,644 

87 

.359,160 

87 

361,768 

87 

437,406 

10-5 

Infant Mortality 

34,092 

57 

35,425 

59 

34,917 

•58 

32,473 

53 

30,927 

50*0 

Quarters 


Live Births in the Quarters of each Calendar Year 



Jan .-Mar. 

146,363 

14*6 

118,035 

14-6 

145,405 

I4’4 

155,187 

I5'3 

153,547 

15' I 

Apr.-June 

155,892 

15-4 

157,652 

15*5 

163,777 

160 

164,179 

i6-o 

164,401 

i6‘0 

July-Sept. 

155,498 

15-2 

155,596 

15*2 

158,590 

15-3 

158,082 

15*2 

161,201 

I5'3 

Oct.-Dec, 

141,003 

13-8 

144,009 

i4'0 

142,785 

13*8 

143,756 

13-8 

141, 108 

13’5 





Stillbirths 






Jan,-Mar. 

6,491 

0-65 

6,378 

0-63 

6,268 

062 

6,185 

o-6i 

6, .324 

0*62 

Apr. -June 

6,620 

065 

6,502 

0-64 

6,6 J 9 

0-65 

6,639 

0*65 

6,317 

o*6i 

July-Sept, 

6,304 

o-(>2 

6,067 

0-59 

6,000 

0-58 

6,072 

O'SB 

5,963 

1-57 

Oct.-Dec. 

6,020 

0-59 

6,098 

0-59 

5,919 

0-57 

5,8.33 

0-56 

5,681 

0'54 




Deaths (excluding Stillbirths) f 




Jan.-Mar. 

132,657 

13-2 

15.3,591 

I5’i 

163,716 

l0-2 

137,897 

13-6 

154,158 

15-2 

Apr.-June 

121,935 

12-0 

119,540 

II-8 

118,525 

II '6 

119,188 

ii-C 

120,4.33 

117 

July-Sept. 

100,066 

9-8 

99,935 

97 

100,301 

97 

102,545 

9 -Q 

103,170 

9'9 

Oct.-Dec. 

122,743 

12-0 

122,698 

12*0 

127,032 

12-3 

119,199 

11-5 

121,431 

II’O 





Marriages 






Jan.-Mar. 

51,441 

5’2 

49,884 

4*9 

70,700 

70 

51,906 

5-1 

46,649 

1 4-6 

Apr.-June 

98,388 

97 

100,621 

9-9 

80,265 

7'8 

101,785 

9'9 

102,344 

9‘9 

July-Sept. 

110,530 

10-8 

115,445 

11-3 

121,421 

117 

116,316 

II -2 

152,358 

14*6 

Oct.-Dec. 

89,177 i 

87 

88,694 

87 

86,774 

8-4 

90,332 

87 

136,255 

! 13-0 





Infant Mortality 





Jan.-Mar. 

9,901 

68 

11,947 

81 

10,636 

73 

10,523 

68 

9,978 

t 65-0 

Apr.-.Tune 

8,093 

56 

8,583 

54 

8,835 

54 

7,933 

48 

7,828 

48-0 

July-Sept. 

6,884 

44 

6,795 

44 

6,795 

43 

6,540 

41 

6,358 

39-0 

Oct.-Dec. 

aS,406 

60 

8,100 

56 

8,651 

61 

7,177 

52 

6,763 

48*0 


Provisional, f Excluding deaths of non-civilians after 2 Sept., 1989. 
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B. — Special Town Table : — Population; Bikth-Rate and Death-Rate [Civilians) 
in each Quarter of 1939 in certain of the 126 Great Towns. 




Annual Rate to 1,000 Living 




during the thirteen weeks 





ending 










Towns 

resident 

population, 

raid-1938 

March 31, 1939 

June .30, 1939 



( 1 st quarter) 

( 2 nd quarter) 




Live 

Births 

Deaths* 

Live 

Births 

Deaths* 


f Oreat towns 
Including — 

21 , 242,670 

15-3 

15-0 

15-1 

11-2 


London (City and 







Met. Bs.) 

4 , 062,800 

13-4 

16-8 

14-1 

10-5 


West Ham G.B. ... 

234,900 

17-4 

14-6 

17-6 

9-9 


Croydon O.B. 
Brighton C.B. 

243,400 

146,300 

1 : 1-5 

11-0 

i:p7 

18-2 

14-9 

14-1 

10-1 

14-8 

The Registrar-General 

Portsmouth O.li. ... 
Bristol O.B 

258,400 

415,500 

16-4 

15-2 

15-2 

15-7 

16-6 

16-0 

lJ-7 

11-5 

states that because of 

Cardiff O.B 

224,280 

14-8 

15-6 

17-2 

11-9 

evacuation movements 

Swansea C.B. 

161,100 

14-6 

15*1 

17-3 

12-2 

the estimated popula* 

Wolverhampton C.Ih 

145,300 

17-0 

12-5 

18-4 

9-6 

Birmingham C.B. . . . 

1 , 041,000 

17-3 

13-7 

18-2 

11-8 

tions do not provide a 

Norwich O.B. 
Leicester O.B. 

122.300 

263.300 

.13-2 

17-6 

]ij-5 

17-7 

Lb 9 
14-2 

12-0 

11-3 

satisfactory basis for cal- 

Nottingham C.B. ... 
Derby O.B 

Birkenhead C.B. 

278,300 

139,000 

16- 4 
14-1 

17- 2 

16-4 

14-4 

14-7 

16-8 

15-3 

15-9 

12-8 

11-9 

11-2 

culation of birth and 

death rates in the last 

144,400 

Liverpool G.B. 

827,400 

19-H 

16-4 

20-1 

12-2 

two quarters of the year. 

Bolton O.B 

169,400 

13-0 

18-5 

L5-7 

13-7 

Manchester O.B. 

732,900 

14-6 

10-7 

15-3 

12-0 


Salford C.B. 

199,400 

17-4 

17-3 

15-6 

1 : 5-2 


Oldham O.B. 

126,100 

12-0 

20-0 

11-7 

13-8 


Burnlev C.B. 

88,630 

13-1 

1 17-8 

12-2 

13-8 


Blackburn O.B. 

113,000 

12-2 

' 19-3 

12-2 

14-4 


Preston C.B. 

113,200 

16-7 

18-2 

15-7 

11-7 


Huddcrsflcld C.B 

126,240 

12-5 

1 16-6 

13-5 

13-1 


Halifax C.B. 

97,370 

14-8 

17-4 

15-3 

14-0 


Bradford C.B. 

288,700 

12-3 

18-5 

1,3-4 

H-4 


Leeds C.B 

494,000 

15-1 

16-6 

15-2 

12-8 


Shefticld C.B. 
Kingston - upon - I I nil 

520,000 

16-3 

15-1 

16-6 

11-2 


O.B 

318,700 

17-8 

14-1 

19-4 

12-3 


Sunderland C.B. 

182,400 

19-1 

15-5 

20-6 

13-6 


Orateshead O.B. 
Newcastle- upou-d’yuc 

117,000 

17-2 

16-0 

18-2 

11-2 


C.B 

291,300 

16-8 

14-9 

18-1 

12-6 



* Excluding stillbirtlis. 

t The great towns are those with populations exceeding 50,000 persons. Owing to boundary changes 
the numbers vary from time to time. In this table the totals relate to 126 towns. 
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No. II.— SCOTLAND 


Births, Deaths, and Marriages : Numbers and Annual Rales per 1,000 persons 
livmj. Deaths under 1 year of age : Mortality per 1,000 Live Births in the Calen- 
dar Years 1935-1939 and in the Quarters of those years. 


Years 

1935 

1936 

1 1937 

1938 

1 1939 

Estimated Mid- 











Year Popln. in 

4,956 

4,972 

4,97 

9 

4,985 

6,010 

thousands 












Number 

Bate 

Number 

Bate 

N umber j 

Bate 

N umber 

Bate 

Number 

1 Bate 

Live Births 

87,928 

17-8 

88,928 

I7'9 i 

87,810 1 

17-6 

88,627 

1 17*7 

1 86,899 

1 1 7-4 

Stillbirtlis 



Not separately recorded 


Deaths 

65,331 

1 13-2 

1 66,749 

13-4 

08,942 

38,351 

13-9 

02,953 

1 12-6 1 

I 64,413 1 
46,257 

I 12*9 

Marriages 

37,988 


.37,896 

7-6 

77 

38,74 7 

7*8 

1 9*2 

Infant Mortality 

6,754 

77 

1 7,315 

82 

7,060 

80 

6,163 i 

1 70 I 

! 5,955 1 

i 69-0 

Quarters 



Live Births in the Quarters of each Calendar Year 



Jan.-Mar. 

21,978 

1 i 8 -o 

1 22,544 ' 

i8*3 

21,589 

1 17*6 

1 22,245 

i 8 ‘i 

21,429 

I 17*4 

Apr.-Juiie 

23,259 

1 8-8 

i 23,594 I 

IQ-l 

23,804 

19-2 

' 2 : 5,999 

19-3 

23,615 

i8*9 

July-Sept. 

21,566 

1 17*3 

i 21,464 I 
21,326 1 

17-2 

21,745 

17*3 

21,423 

17-0 

21,519 

17*1 

Oct. -Dec. 

21,125 

1 16-9 

I7'i 

20,012 

16-4 

20,900 

167 

20,:506 

i i 6 -i 

i 



Deaths (excluding Stillbirths) 




Jan.-Mar. 

19,177 

16,205 

157 

20,196 

1 i6*4 

22,123 

1 8-0 

17,448 

1 

1 18,995 

15*4 

Apr.-Juiie 

I3'i 

10,214 

1 3-1 

15,781 

12*7 

1 5,00*5 

I2'5 

15,672 i 

12-6 

July-Sept, 

13,461 

10-8 

13,709 

! ir-o 

13,616 

10*9 

13,807 

IJ'O 

1 13,587 1 

I0’8 

Oct. -Dec. 

16,488 

13-2 

16,030 

13-3 

17,422 1 

I3'9 1 

16,095 1 

12-8 1 

16,159 1 

12*8 






Marriages 





Jan.-Mar. 

7,695 : 

6-3 

7,731 

6-3 

8,093 

6-6 

7,891 

6-4 

7,662 

6*2 

Apr.-June 

9,100 

7-4 

9,451 

77 

9,363 

11,516 

7-5 

9,428 

7-6 

i 9,960 
15,620 

8-0 

July-Sept. 

11,281 

9'0 

11,403 

9-1 

9-2 1 

11,902 

9-5 

12*4 

Oct. -Dec. 

9,906 

7'9 

9,311 i 

7'5 

9,379 

7-5 

9,526 

7-6 

! 1:5,015 

I0'3 





Infant Mortality 





Jan.-Mar. 

2,111 

96 

2,441 

108 

2,104 

I 97 

1,790 

! 80 

1,890 

88 

Apr.-June 

1,655 

71 

1,077 

71 

1,733 

1 73 

1,563 

65 

1,442 

61 

July-Sept. 

1,180 

i 5.5 

1 1,378 

64 

1,299 

60 

1, 2 : 5:1 

58 

1,220 

57 

Oct. -Dec. 

1,808 

86 

1,819 

85 

1,914 

93 

1,577 

75 

1,403 

69 
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No. III.— NORTHEIIN IRELAND 


Births, .Deaths, aiul Marriages: Nurnhcrd and Annual Bates per ],00() persons 
living. Deaths under J year of age: Morlality per ],()00 Live Births in the Calen- 
dar Years 1935-10311 ami in the Quarter, s of those years. 


Years 

1935 

1930 

193' 

1 

]9;i8 

1939 

Hstimateil Mkl- 











i oar roplii. ill 



1,270 

1,281 ; 

lAD 

0 

1,295 

tiiovisaiids 












Nuvnlier 

Kate 

Yuiulier i 

Kate 

Xuuiber j 

Kate j 

Nuiiiber 

L!a(<‘ 

1 

XuniOer i 

Kat(! 

Jiive HirtJjs 

liLT-lii 

H)-5 

25,909 i 

20-3 

25,412 i 

lO'S ! 

25 742 

2 (f -0 

25.251 1 

19-5 

Stillliirtbs 




Yot separately rcconled 




Deaths ... 

18,592 

i-rO 

18.429 1 

14-4 

19,282 1 

I.S'I 

17,(!19 

Dvr 

17.549 i 

13-6 

Marriages 

S,84i 

(r 06 

9,144 ! 

7-17 

8 , 02 .'! ! 

6-r>4 

8,017 

(.•68 

■s.s:;7 

0-8 

IiH'aiit Mortality 

2,1 30 

86 

J,992 

77 

1,909 i 

77 

1 , 93 :! 

75 

1,777 

70 

Quarters 


Live Kirths in the Quarters of each Calemlar Year 



.Tan. -Mar. 

(1,105 1 

10-0 

0,448 1 

20-2 

0,308 

197 

0,280 

icp6 

0.231 1 

I9'3 

A]ir.--,)une 

(T,510 

20-2 

0,793 

21-3 

0,917 

21-6 

0.902 

2 1 '5 

0.859 1 

21‘2 

.)ulV-Sv‘])t. 


i<)-5 

0,012 

20-7 

0,144 

20-1 

0 ,i>l.) 

20-3 

0,340 1 

!()•(> 

Oet.-Dee. 

5,853 

18-4 

0,0 50 1 

19*0 

5,743 

17-9 

0,010 

iS -8 

5,821 

1 8-0 




Deaths 

(excluding Stillbirths) 




Jan. -Mar. 

5,195 

I7-I 

5,8 75 

i8-4 

0,790 


5,153 

1 6-0 

5,350 

1 6- 5 

Apr.-.Iune 

4,75.3 

14-8 

4,181 

1 40 

1,514 

I4-I 

4.283 

13'3 

4,371 

1 3- 5 

.iiilr-Se[it. 

3,815 

11-9 

3,558 

II-2 

3,003 

1 1 -3 

3,799 

11-8 

3,080 

II-4 

(,)ct..-Deo. 

4,199 

14-2 

4,512 

14*1 

4,309 

130 

4,410 

T3'7 

i 4,1D2 

12-8 






Marriages 





.Tan .-Mar. 

1,582 

4-0 

1,725 

5*4 

1 1,790 

5-6 

1 ,599 

5-0 

1 1.432 1 

4*4 

Apr.-.huio 

2,300 

7*1 

2,454 

7-7 

i 1,913 

()-0 

2 229 

6-9 

2,209 

6-8 

,Tuly-Sept. 

2,(138 

8-1 

2,703 

8-7 

1 2, (*.88 

8-3 

2,002 

8-1 

2,559 

7*9 

Oct. -Dee. 

2,324 

7-3 

2,202 

6-9 

! 2,232 

0-6 

2,157 

67 

1 2,037 

8-1 





Infant Mortality 





Jan.- Mar. 

720 

119 

022 

96 

01 G 

98 

COS 

I '.6 

599 

II-2 

Apr.-.lune 

490 

7.5 

480 

71 

490 

72 

455 

(.6 

448 

10-2 

July-Se})t. 

478 

76 

4<H 

61 

370 

57 

308 

5h 

340 

9*4 

Oct.-Dcc. 

435 

74 

487 

1 

80 

482 

84 

436 

72 

384 



VOL. cm. PART ni. 


s 




448 B^gistrar-Gemral’s Quarterly Returns : — l^ire [Part III, 


No. IV.— filRE 


Births^ Deaths, and Marriages : Nnvihers and Annml Mate per 1,000 persons 
living. Deaths under 1 year of age : Mortality per 1,000 Live Births in the Calen* 
dar Years 1935-1939 and in the Quarters of those years. 


Yfsars 

1935 

1036 

10.37 

1038 

1030 

Estiiimted Mid- 











Tear Pop In. iu 

2,071 

2,0G7 

2,948 

2,037 

2,03 


thousands 








.. 




Nunil)er 

Rate 

Number 

Rale 

Number 

Rate 

Number 

Rate 

Numlierj Rate 

Live Birtiis 

58,2GG 

i 9 *C) 

58,116 

19*6 

56,488 

19*2 

56,025 

19*4 

56,007 i 

19*1 

StillbirthB 




Not sei)aratelv recorded 


Deaths 

4l,54H 

14*0 

42,586 

14*4 

45,086 

14,780 

15*3 

40,011 

13*6 

41,730 ! 

14*2 

Marriages 

14, .330 

4-8 

14,763 

5*0 

5*0 

14,803 

5*1 

15,192 ! 

5*2 

Infant Mortality 

*3,088 

68 

4,300 

74 

4,121 

73 

3,704 

67 

3,643 i 

65 

Quarters 


Live Rirtlis in the Quarters of each Calendar V ( 3 ar 



Jan .-Mar. 

14,414 

19-4 

14,4.34 

16,100 

19*5 

13,554 

18*4 

14,08.3 

19*2 

14,207 1 

20*2 

Apr.-June 

14,010 

20*1 

20*4 

16,052 

20*4 

14,607 

20*0 

11.468 j 

19*7 

•luly-Sept. 

14,041 

20*1 

14,017 

20*1 

15,008 

20*4 

14.768 

20*1 

14,204 j 

19*4 

Oct.-De(;. 

13,002 

i 8*8 

13,664 

i8*4 

12,874 

17*5 

13,377 

18*2 

13,218 I 

i 8'0 





Deaths (excluding Stillbirths) 




Jan. -Mar. 

11,380 

I5M 

12,873 

17*4 

15,360 

20*8 

11,442 

15*6 

13,318 ! 

i8*2 

Apr.-.lunc 

10,047 

14*7 

10,821 

I 4*0 

11,206 

15*3 

0,811 

13*4 

10,383 i 

14*2 

Julv- 8 ept. 

8,705 

11*8 

8,652 

II-7 

8,617 

11*7 

8,587 

10,108 

11*7 

8,600 1 

11*7 

Oct.-J)ec;. 

10,412 

14*0 

10,240 

13*8 

0,003 

13*5 

13*9 

0,420 i 

12*9 






Marriages 





Jan. -Mar. ...1 

3,857 

5*2 

3,706 

5*1 

3,303 

4*5 

3,824 

5-2 

3,485 j 

4*7 

A{)r.-.June 

3,0.50 

4*1 

3,427 

4*6 

3,717 

5*0 

3,435 

4*7 

3,503 j 

4*9 

Juiy-Sept. 

4,157 

V 6 

4,183 

5*6 

4,202 

5*7 

4,370 

6*0 

4,505 

6*1 

Oct.-Deo. 

3,2GG 

4-4 

3,.357 

4*5 

3,558 

4*8 

3,255 

4*4 

! 3,600 

4*9 





Infant Mortality 





Jan.-Mar, 

1,114 

79 

1,234 

85 

1,2G0 

91 

1,155 

81 

1,1 5S 1 

82 

Ai)r.-June 

1,000 

68 

1,026 

68 

1,005 

71 

016 

'64 

020 j 

6-1 

„Julv-Soj,)t. 

048 

63 

803 

bo 

HG3 

57 

810 

.5.5 

74-4 1 

52 

Oct.-Dee. 

8S7 

63 

1,156 

85 

0<i3 

69 

883 

1 66 

821 ! 

62 
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No. V.— GKEAT BRITAIN AND IRELAND 

Summary of Births, DsATits, and Marriages in the yean 1936-1939 : Numbers and 
Rales per 1,000 piersans living. Deaths muter 1 year of aye: Mortality im' 1,000 
Live Births. 


(Compilf'd from tlic Quarterlr Returns of the res])et'ti\"e Registrars-General.) 



Plngland 
j and Wales 

! Scotland 

I 

Xortlicrn 

Ireland 

II 

United 

Kingdom 

Dire 

Area in statute acres 

:5 7,340 

1 9,4G2 

3,488 

II 

50,290 

17,254 

(tliousands) 

Population (in tliousands) 

40,s:i9 

1936 

4,972 

1,271! 


47,0 s 1 

1 2,967 

Births 

' GO 5, 293 

S8,t>28 

25,909 

720,129 

58,115 

Birth rates 

14-8 

17-9 

20"5 

!j 

15-2 

IQ'O 

Iieaths 


Of’., 749 

DS,429 


580,942 

42,580 

Death rates 

I2-I 

13-4 

14-4 


T2-3 

14-4 

Marriages 

r.et.C.M 

37,896 

9.144 

i 

401,084 

11,703 

.Mari'iagc rates 

8-7 

7-6 

7-17 

8*5 

5*0 

I'oaths under 1 year 

3'.),42a 

7.315 

1,992 

! 

44,732 

1 4,309 

Infant Mortality rates 

59 

82 

77 


62 

i 74 

rojnilatioti (in thousan'.ls) 

4Uo:n 

1937 

; 4.979 

1,2S1 

]i 

47,2S9 

I 2 , 94 s 

Births 

Gio..')'): 

87,812 

25,4 1 2 

j 

723,779 

1 50, 188 

Birth rates 

1 4 '9 

lyo 

19-8 

J 

US *3 

1 19*^ 

Tleaths 

')Di»,r>7i 

08,942 

I9,2t<2 

i 

597.798 

; 45,080 

Death rates 

lJ-4 

13-9 

T5*r 

1 

I 2 '() 

! I5M 

Marriages 

3 ■> 9.1 GO 

38,315 

8.023 

i 

40i;,134 

1 14,780 

Marriugi? rates 

87 

7-7 

t )'64 


8-6 

! 5*0 

Deaths under 1 year 

! 34.917 

; 7,050 j 

],9G9 

i| 

■:) 3,931 

4.121 

Infant Mortality rates 

i 

i 80 I 

1 77 


or 

■' 73 

Population (in thousands) ...i 

4ij:hj j 

1938 

4,9S5 

1,2S0 1 


JUS.} 

: 2.937 

Births i 

G2 1,201 

88,604 

25,742 j 


735.550 

50.925 

Birth rates i 

15'1 

17-7 

20-0 1 


I5-.5 |l 

1 lO’-t 

Deaths 1 

47S.S29 

62,953 

17,049 j 


559,431 ij 

' 10 , 04 ] 

l.)ea,th rates i 

1 1-6 

1 2 -6 

DV7 i 


II -8 |! 

rv t) 

Marriages ; 

3G1,7gS i 

38,747 

8.017 j 


409,132 

8 '() ;| 

1 hSO.’l 

Marriage rates | 

(87 ! 

7-8 

<)-68 i 


5-1 

Deaths under i year j 

32.173 1 

o,d;.3 

],9:i3 i 


40,509 ; 

3,791 

Infant Mor t al i ty rates . , . i 

5.? 

70 1 

75 i 

I 

55 ii 

07 

Population (in thousands) ...j 

41,21} i 

1939 

r),nio ! 

i.29r, 


47,020 H 

2,934 

Birrhs ; 

020,237 

S0.S99 i 

25,254 


732.410 

5f:.097 

Birth rates 

15-0 

17-4 ! 

19*5 


15-1 

19*1 

Deaths 

199,192 

64,113 1 

17,549 


581,151 

•1 1 ,730 

D(!ath rates 

12*1 

I 2 *Q i 

13-6 


12-2 

14*2 

Marriages 

137.100 

46,257 1 

8.837 


192.500 ' 

15.192 

Marring!* rates 

10 * s 

9':: 1 

0 * 8 


10- 1 i 

S ’2 

Deaths under 1 year 

30,927 

5,955 j 

1,777 ; 


38,059 1 

3^613 

Infant Mortality rates 

! 

50 

69 j 

70 

1 

53 j 

05 
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OF THE ROYAL STATISTICAL SOCIETY 

PART IV, 1940. 


The Overseas Trade of the United Kingdom 
1930-39 

By Henry W. Macrosty 

[Read before the Royal Statistical Society, May 2l8t, 1940, the 
President, Professor A. L. Bowley, C.B.E., in the Chair.] 

Eight years ago, ou May 24th, 1932, I read a paper before this 
Society on “ The Overseas Trade of the United Kingdom, 1924-31,^' 
and it now appears to me that it would not be inappropriate to 
continue that review up to the outbreak of the present war and to 
put on record the position which we had reached. In my previous 
paper I showed how the recovery in British export trade which had 
begun in 1923 continued, except for a setback caused by the industrial 
warfare of 1926, till 1929, when the American debdcle started a 
depression which rapidly spread and brought down British exports 
by about i8 per cent, in volume in 1930. 

The years 1924-31 were far from normal on account of the 
hidden weaknesses left by the First German War, of reparation 
troubles, of the accumulation of gold in France and the United States, 
and of a desire in many countries to increase home production and 
reduce imports. I summed up the situation as follows : — 

“ Want of confidence in the economic situation has spread 
through Europe like a plague, and the sight of the United States 
flung out of her artificial, paper-valued, instalment- bought 
prosperity into a trough of the deepest depression has made all 
countries try, at whatever hazards, to conserve their funds. 
The fear to buy is universal, and everywhere the old doctrine 
that if you will not buy you cannot sell is abandoned. 
Germany, France, the Netherlands, Switzerland, Czecho- 
slovakia, and several other countries have established quotas 
for fixing the amounts of a variety of goods that can be imported 
into their countries. Further, a number of countries in Europe 
and South America have placed restrictions on exchange so 
VOL. cm. part IV. T 



182 : Macrosxy— Tfe Overseas Trade of [Part IV, 

that exporters who have sold goods to them cannot obtain 
payment. And everywhere since the war tariff walls have 
been raised higher. If we are to move ever farther away from 
the principle of the international division of labour, if countries 
will only sell and not buy (except raw materials), international 
trade must diminish and such goods as are sold must be dumped 
at unremunerative prices. The world level of costs must then 
rise and consumers be relatively worse off. This may or may 
not concern us, but what does concern us is that we are a great 
exporting nation and that, if we cannot expand our markets, 
our industry and population must dwindle, unless in the 
alternative we can achieve a vast reconstruction and live mainly 
on our home trade.” 

I. The General Economic State of 1930-39 

The ten years 1930-39 have been no less abnormal. The great 
depression widened and deepened and the collapse of finance and 
industry continued in the United States long after the clouds began 
to lift in this country. The immediate effects in the financial sphere 
were disastrous, for there was a tremendous quantity of foreign 
capital in this country on short term, and, as at the same time we 
had “ borrowed short and loaned long,” when the “ bad money ” 
was recalled our financial system was threatened with complete 
overthrow. After some futile attempts to maintain the exchange 
value of the pound, the unbelievable happened and the United 
Kingdom went off the gold standard in the autumn of 1931. Now 
the pound was left to find its own level, but later the establishment 
of the Exchange Equalization Fund enabled some stability to be 
imported into the exchanges, and the pound was linked to gold in 
the form of the dollar in the United States and to the franc in France, 
though most of the other countries also rapidly devalued their 
currencies. The increasingly more violent drive in Germany and 
Italy to the attainment of complete self-sufficiency and the con- 
tinuously greater use of quotas, of import duties, of various forms of 
exchange control, and of barter agreements for the purpose of 
restricting imports and fostering exports produced a disorganization 
of international trade equal to that which existed in international 
finance. Since the end of the war disorderly marketing at home of 
a great variety of products was destroying the profitability of 
industry in Great Britain, and that country stood almost alone in 
having no means of exerting pressure on unethical competition from 
abroad. 

in 1932 the second unbelievable happened and the United 
Kingdom abandoned free trade. The function of making recom- 
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mendations as to appropriate import duties was handed over to an 
independent Commission, though the responsibility for the actual 
adoption of duties lay with the Government and with Parliament. 
The duties imposed were in the main moderate, and at least in the 
case of the steel industry the temporary imposition of a penal 
duty forced the Continental Steel Cartel to agree to an equitable 
division of world markets. The principles of British trade were 
laid down at the Ottawa Conference in the same year — that British 
producers were to have the first claim on British markets according 
to their ability, that next a preference was to be given to Empire 
products, and that then the field was open to foreigners. At home 
a policy was adopted involving the revival of agriculture and the 
organization of its more important branches either as self-govern- 
ing units or as subject to a degree of State control in return for 
some form of monetary assistance. The different manufacturing 
industries were also encouraged to organize themselves as units, 
either voluntarily or with the help of State compulsion, and 
were given to understand that the object of import duties on their 
products was to improve efficiency. The general purpose was to 
abolish destructive competition at home and restore reasonable 
profits, thus allowing, among other things, special prices to be made 
for export goods. 

Against this background it was sought to widen international 
trade by bilateral agreements whereby concessions in imports were 
made in return for undertakings to buy larger quantities of British 
goods. Those arrangements did not always work well, as, for 
example, the agreements with Scandinavian countries to take more 
coal, which benefited Scotland and the North-East Coast but 
shifted Polish competition to the detriment of South Wales. They 
were, moreover, a poor substitute for the full system of multilateral 
trade, and there was little prospect of a really substantial loosening 
of the fetters that impeded commerce until Mr. Cordell Hull started 
his policy of commercial agreements and lower tariff's. Beginnihg 
with Latin America, he has now over a score of such treaties to his 
credit, by far the most important being the Anglo-American Trade 
Treaty, which, unlike bilateral agreements, embodie/d the “ most 
favoured nation clause.*’ Subsequent events, however, have 
prevented that treaty from producing its beneficent effects. It 
might have begun a new era in international trade and put an end 
to the diversion of world trade from its natural use as an instrument 
for the exchange of necessary goods to its misuse as a weapon for the 
attainment of political objectives. 

The advent of the Nazi party to power in Germany has been 
followed, as everyone now knows, by an increased expenditure on 
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armanicnts every where, though our owu country was not seriously 
involved till the latter part of the period under review. Such 
expenditure, besides impoverishing the country- indulging in it, 
seriously alters the normal course of trade ; if guns are to be preferred 
to butter, then the importation of materials for arms and ammunition 
must be encouraged and the importation of food must be relegated 
to a subordinate place. Besides this running sore, the Sino-Japanese 
“ incident,’’ if we must not call it a war, caused our exjxirts to China 
and Japan to fall from 3*77 per cent, of our total exports in 1929 
to 1*30 per cent, in 1938, and the imposition of “ sanctions ” on Italy 
on account of her aggression in Abyssinia practically put an end to 
our exports of coal to that country in 1936. 

Against such a background of economic history it would seem 
almost impossible to look for clear improvement or dehnite trends, 
but I think that a review of the past ten years shows that, but for 
the impending and ever more definite threat of almost universal 
war, the situation was not void of hope and that our great exporting 
industries still retained a. core of strength and were supported by 
new industries of vigour. 

II. The Trade Position as a Whole 

The base year from which the Board of Trade frames its 
calculations of changes in the volume and value of trade has been 
shifted from 1924 to 1930, and again from 1930 to 1935. The. 
periodical calculations published in The Board of Trade Journal give 
particulars from 1930 to 1936 on the 1930 basis and from 1936 to 
1940 on the 1935 basis, a connecting link being provided by the 
calculation of 1930 on the 1935 basis. To provide a continuous 
series, I have adjusted all the relatives from 1930 onwards to tlie 
1935 basis, and though the simpler arithmetical process involved 
may have brought about some slight la{)ses from strict accuracy of 
measurement, there can be no substantial error, for th(i period 
under review does not extend more than hve years on each side of 
the base. 

British trade to-day, as it has been since statistics were collected, 
is characterized l>y the importation of foodstulTs and raw materials 
and the exportation of manufactured goods. Our only exported 
raw material of importance, but one of very great importance, is 
coal, and our exports of food, etc., are mainly of manufactured foods. 
Imports of “ articles wdiolly or mainly manufactured,” on the other 
hand, contain large quantities of semi-manufactured metals, of 
leather, and of some yarns and other commodities, all of which are 
used as raw materials for British industries. How little the relations 
of the great categories of our trade to one another have altered is 
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shown by the following table, giving the different classes as per- 
centages of the total declared values : 


Table I 

British Imports and Ej'ports 


rillHHPK 


J 7 

19:;h 

Beiained Jmport.s-. 




L Food, Drink, and Tobacco 

45-8 

4 : 1-9 

48-8 

11. Raw MatejrialH, etc. 


29-2 

25:1 

111. A rticics inainl y M anu facttinid ... 

27 A 

26-3 

25-1 

IV, V. Animals and Parcel Post 

TO 

0-() 

0-8 

Total 

1000 

1000 

1000 

Exports of British Prodi(re and Mann fart ares'. \ 




I. Food, Drink, and Tobacco 

7-5 

7-4 

7-6 

TI. Raw Materials, etc. ... 

10-S 

12-4 

121 

in. Articles mainly M a im factured ... 

! 7S'8 

77-0 

77-0 

IV, V. Animals and Par(*cl Post 

! 2-0 

2-() 

2-7 

Total 

j loot) 

1000 

100-0 


In spite of political juggling with economic factors, the massive 
structure of world trade changes but slowly. The Sfatisilcal Year- 
Book of the Ixague of Nations gives estimates of world’s trade “ in 
old U.S.A. gold dollars” which indicate a fall of 54-0 per cent, 
between 1929 and 1937 , but the r(‘lative ])osition of the countries 
was little altered. 'rh(* United States was still th(^ chief exporting 
country, though its share had fallen from 15*6 to 127 per cent., and 
the United Kingdom was still second with 10 per cent, instead of 
iO'7. The Unit(‘d Kingdom’s position as an importtu' was greater, 
the |)ercentage having risen from 15-2 to 17*3 per cent., while the 
share of the United States declined somewhat, from 12*2 to ii-o 
])er cent. Germany and Italy, with their policy of autarky, naturally 
lost ground in both exports and imports, while Canada and Japan 
gained as exporters. France, too, lost ground as an exporter (from 
6*0 to 3*7 per cent.) and yielded the fourth place to (Janada, with 
4*3 per cent. 

Export Trade ami Home Trade 

The following table gives some material for estimating the 
comparative growth of home and export trade. The category, 
“ Materials ” is taken as Class II of the Import figures, and does 
not include large quantities of semi-manufactured metals, yarns, 
chemicals, leather, etc., classed as Articles Wholly or Mainly 
Manufactured,’* which are really important materiiils for British 
industries. The Production figures are from the Board of Trade 
Index of Production. 
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Table II 

Production and Exports of Manufactures 
(Index Numbers of Quantity) 












1939 






1 

1 




Qr.l 

Qr. 2 

Materials : Re- 
tained lin- 
port.s 

90*9 

! 

85*2 

87*0 1 

95*4 

102*4 

100*0 

111-T 

120*9 

106*9 

103*9 

116*3 

Manufactures : 
Exjiorts 

113*8 

84*8 

87*2 

90*1 

97*2 

100*0 . 

102*1 

112*3 

98*7 

104*3 

101*8 

Production of 
Manufactures 

100*0 

96*7 

97*2 

103*9 

108*5 

117*1 i 

129*1 

138*0 

128*9 

136*8 

139*6 

in chiding 
lUiilding Mat- j 
erials and j 

Ruilding ... 

100*0 




13.3*4 

147-0 

157-1 

153*2 

145-4 

126*7 

1 

137*6 

Food, Drink, 
and Tobacco 

100*0 

! 103*7 

97*(: 

99*2 

101*8 

106*8 

114*5 

119*9 

121*4 

119-5 

129*3 

Craa and Filec- 
tricity 

100*0 

142*4 

147*0 

156*2 

121*8 

132*6 

147*4 

161*2 

168*0 

206*8 

103*6 


It should bo noted ttiat in 1935 tho Index of Production was revised, the weightB of the 
several items being recalculated on tho basis of their. importance in the Census of Production for 
1930; a new item — construction of new buildings — was then introduced. The production 
indices shown in the above table for 1931, 1932, and 1033 are calculated on the base 1924 100 ; 

the indices for 1934 were calculated on both bases, those on the 1930 bases are given in the 
table and the corresponding indices on the 1924 basis were : Manufactures 110*7 ; Food, Drink, 
and Tobacco, 99*9 ; and (las and Electricity, 122*4-*-all relatively small differenee«. 

The table, though imperfect, would seem to show that retained 
imports of raw materials have increased more rapidly than exports 
of British manufactures, and that British manufacturing production 
has also grown more rapidly than the export trade. Exports of 
manufactures have grown steadily at a moderate annual rate of 
increase since 1931, except for a setback in 1938, from which, 
however, there was a recovery in the first half of 1939. The prosjiects 
for our export trade, though not extravagant, would have been 
satisfactory had war not come. The details of its growth will be 
investigated later. The development of manufactures for con- 
sumption at home is also a matter for congratulation, for it can only 
have been made possible by an increase in the purchasing capacity 
of the people, either individually or through the State as a whole. 
How far the increase shown in the later years of the period is due to 
production of armaments and other warlike equipment cannot be 
precisely determined, but in so far as it existed it must be set down 
as an economic loss though productive, one hopes, of security. The 
table also shows that a great part of the improvement in the decade 
was due to the clearing of slums and the rehousing of the people, 
purposes which brought with them an increased output not only of 
all sorts of materials used in building, but also of all kinds of house- 
hold equipment. As schemes approached completion, activity in 
building began to slacken in 1937, and since the outbreak of the 
war has been reduced to a low figure. This stoppage will in its 
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turn, as during the last war, cause a shortage of houses, which will 
have to be made good when peace comes with a consequent increase 
of imports of timber, iron ore, and other materials. 

Volume and Value of Imports and Exports 

It will be convenient at this stage to introduce a table showing the 
changes in the volume and value of the three main classes of Imports 
and Exports; the totals include not only those classes, but also 
“ Animals, not for Food,’" and “ Parcel Post ” (non-dutiable in the 
case of Imports). The changes in the re-export trade as a whole 
are also shown. In the “ Value ” lines the figures under “ 1935 ” 
are the declared values in £ million ; for the other years the figures 
are the declared values as percentages of 1935. 

III. The Trade in Food, Drink, and Tobacco 

The following table deals with retained imports of Class I, Food, 
Drink, and Tobacco, and shows the declared values of the retained 
imports for 1935, and then indices, on that year as a base, registering 
the changes in volume of the several groups for 1930 and for 1933 to 
1939 (first half). The corresponding figures for 1931 and 1932 are 
not included, as the tables in the Board of Trade Journal for those 
years combine the three groups “ Fresh Fruit and Vegetables,” 
‘‘ Beverages and Cocoa Preparations,” and ‘‘ Other Food.” 

Table IV 


Retained Imports of Food, Drink, and Tobacco 

(ChanicroH in voIuuh* : 19.^5 ]0(i) 


(Commodities 

1930 

1933 

i 

1934 

1936 

1 1937 

1938 

1939 
dmi, - 
J une 

1 Icclared 
Value 
1936 
(£ mill.; 

Cirain and Flour 

95-2 ' 

105*0 

104*0 

104*8 

100*5 

99*0 

103*6 

66*0 

Feeding Stuffs for Aniiuals 

50-7 

76*2 

97*8 

1<I8*2 

112*1 

1 10*9 

126*9 

7*7 

Animals, Living, for I^ood 

107*9 

114*0 

95*2 

117*6 

102*7 

102*4 

93*6 

6*6 

Meat 

lOH-7 

110*0 

105*9 

99*1 

104*7 1 

104*5 

lose 6 

76*9 

Dairy Produce 

90-4 

96*7 

102*9 

104*9 

103*8 

107*0 

](t6*9 

57*6 

Fresh Fruit and Vegetables 

94*9 

101*2 

95*9 

96*8 

98*6 

98*8 

108*7 

37*9 

lieverages and Cocoa I’re- 
parations 

107*5 1 

HS-4 

103*1 

105*6 

102*9 

107*1 

89*2 

36*5 

other Food 

99*6 

100*4 

104*4 

102*6 

104*8 

110*4 

110*7 

47*7 

Tobacco ... 

95*1 j 

83*9 

94*1 

108*6 j 

110*7 

137*6 

77*2 

10*7 

Total 

99*6 1 

1 

101*7 

102*2 

102*8 

103*1 

106*3 

104*6 

342*6 


Imports of cereal by-products and oil-cake for cattle food had 
long been increasing with the development of meat and milk 
production, and grew rapidly during the decade. Despite heavy 
taxation retained imports of unmanufactured tobacco also increased 
from an average of 192 million lb. in 1930-32 to an average of 285 
million lb, in 1936-38. The year 1938 “ was a record for imports of 
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unmanufactured tobacco, the total reaching 345-8 million lb,, an 
increase of 29 per cent, over 1937 and 28 per cent, more than the 
previous highest total (in 1936) . . . while entries for home con- 
sumption (190-0 million lb.) exceeded those in 1937 by 4 per cent, and 
constituted a new high record” {Board of Trade Journal, January 
19th, 1939). 

As regards imports of foods and beverages for human consump- 
tion, their growth in volume in 1930-38 was about 3-5 per cent., 
an increase nearly equal to that of the population of the United 
Kingdom. This apparent stagnation is due to the Government 
policy of the stimulation of home agriculture and the corresponding 
regulation of the imports of many foods. The imports of Living 
Animals for Food are almost entirely imports of cattle, sheep, and 
pigs from the Irish Free State. The following table gives triennial 
averages of the quantities of retained imports of certain important 
foods and beverages, which in recent years accounted for about 
three-quarters of the total value of this Class, excluding Feeding- 
stuiTs for Animals and Tobacco. Particulars for the first half of 
1939 are also included. 

Table V 


Retained^ Imports of Certain Foods and Bet^erages 


(.'oruinodit y 

Unit 

A vt‘ra.t?c 

::y 

A vt'riwjc 

A vorafjr(! 
UJ.'U) 

Jan. -June 
J9r>9 

Wheat 

Mill. cwt. 

109 0 

104-8 

98-5 

56-2 

Wheat Meal and Fiom* 


10*2 

9-0 

8-2 

4-1 

Maize 


44-4 

55-5 

65-4 

25-9 

Beef, chilled and frozen . . . 

„ 

11-4 

11-4 

12-0 

6-2 

Mutton and Lamb, frozen 


()-8 

G-6 

6-6 

3-6 

Bacon and Hams ... 


IM 

8-4 

7-4 

4-0 

Butter 


7*5 

9-3 

9-5 

4-8 

( "heese 


30 

1-9 

2-8 

1-4 

.Eggs in shell 

Th. Gt. Hunds. 

24-2 

19-0 

25-7 

14-6 

Apples 

Mill. cwt. 

70 

6-6 

5-9 

3-0 

Bananas 

Mill, bunches 

15-6 

17-3 

21-1 

10-1 

Oranges 

Mill. cwt. 

9-5 

10-4 

10-5 

7-4 

Potatoes 


12-7 

3-6 

4-6 

*2-8 

Tomatoes ... 


2-8 i 

2-9 

2-8 

1-5 

Tea 

Mill. lb. 

462-0 

423-4 

430-0 

144-8 

Wine 

Mill, galls. 

13-2 

14-6 

16-6 

7-2 

Fruit, canned 

Mill. cwt. 

3-0 

3-4 

3-8 

2-5 

I^ard 


2-5 

2-4 

1-5 

0-9 

Sugar, unrefined 


39-9 

38-9 

45-4 

23-2 

Fish, fresh or salted 


3-1 

2-2 

2-1 

1-4 

Fish, canned 

- 

h2 

1-3 

1-5 

0-7 


These figures confirm the general remarks made above. The 
passing of the Wheat Act in 1932, with its limited bounty intended 
to make good to farmers the difference between the ascertained home 
price and a standard sum per cwt., was followed at once hy -aii 
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increase of 30 per cent, in the wheat acreage of the United Kingdom 
and by some variation afterwards. Comparing 1932 and 1937, 
and reckoning imported flour in terms of grain, there appears to 
have been in the latter year a reduction of about 5 million (‘wt. in the 
quantity of home-grown and imported wheat available for con- 
sumption in the United Kingdom. This may have been partly 
offset by a reduction in stocks of grain held in the country, l>ut, as 
population increased in the period by something short of a million 
persons, we are entitled to conclude that there has been an improve- 
ment in the incomes of the people, leading to the substitution of 
other foods for bread, which is always the staple nutriment of the 
poorest classes. The recovery in wheat imports in the first half 
of 1939 may be related to the Government’s policy of accumulating 
stocks as a provision in case war should come. 

Imports of beef and mutton were stabilized, following the adoption 
of the Ottawa policy, as the table shows, and a stimulus was thus 
offered to the home producers and exporters from the Dominions. 
The restriction of imports from South America was more than made 
good by increased imports from Empire countries. Taking gross 
imports for the two years 1932 and 1938 we get for gross imports : 

Table VI 


Gross Imports of Beef and Mutton 
(In thousand cwt.) 




1932 



1938 


Kinds of Meat 

Hritislj 

(’ouiit.ri<*8 

I'orciKii 
( '(>iuitri<!S 

I’otal 

Jirit isii 
('oniJlri<‘.s 

! Countrit'S 

I'otal 

Beef, chilled and 
frozen 

1,569 

9,792 

11,361 

3,366 

8,899 ' 

1,305 

12,265 

Mutton and Lamb, 
frozen 

5,060 

1,867 

6,927 

5,585 

6,890 

Total 

6,629 

11,650 

1 

18,288 

8,951 

10,204 

19,155 


Disorderly marketing of home produce and glutted markets led 
to the collapse of prices paid to producers and ijnporters (except 
where the stocks were in strong hands, as is the case with South 
American beef), and the Live Stock Act of 1937 was passed granting 
an annual subsidy for producers of beef in the United Kingdom. 
Commercially, the year 1932 is remarkable for the first attack on the 
South American monopoly of chilled beef in the form of experi- 
mental shipments from Australia under a new process; in 1938 
533,000 cwt. of chilled beef were imported from Australia, 361,000 
cwt* iiom New Zealand and 110,000 cwt. from other British 
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countries. Over tlie decade the su})stitutiori of chilled beef for 
frozen beef and of lamb for mutton went on, indicating both ari 
improvement in the purchasing power of the people and also a 
greater appreciation of the less gross forms of meat. 

One may be pardoned for declining the attempt to unravel the 
tangled efforts to assist the production of pigs and bacon in this 
country and their relation to our import policy. But it is pertinent 
to note that the Danish export trade in bacon to the United Kingdom 
had grown steadily owing to the scientific technique of the producers 
till it reached 6,ii8,ooo cwt. in 1930, but in the following year Poland 
more than doubled her exports to Britain and Holland tried to 
develop a trade in bacon instead of fresh pork, which had been 
stopped, so Denmark apparently set out to kill competition by 
bringing up her exj)orts to this country in 1932 to about a quarter 
more than in 1930. This madness went far towards ruining all 
exporters as well as British producers, and in 1933 the Board of 
Trade induced the leading exporting countries to agree to voluntary 
reductions of their exports, and a scheme for the encouragement of 
home production and the limitation of imports to the quantity which 
British producers could not supply was put forward. In this scheme 
the average annual consumption of 1926-30, 10,670,000 cwt., was 
taken as the normal requirement of bacon and hams at the then 
level of population. We can see the effects of this stabilization in 
the imports of bacon from Denmark, wdiich were 3,826,000 cwt. in 
1935, 3,373,000 cwt. in 1936, 3,429,000 cwt. in 1937, and 3,389,000 
cwt. in 1938. » 

The years 1930 and 1931 were bad years for the British crop of 
potatoes, and an increase in imports was therefore to be expected 
over the three years 1930-32, but in fact the increase in 1931 was 
188 per cent, and that in 1932 was 169 per cent, over 1930, and in 
1932 the home crop returned to about its normal size. The 
enormously increased imports, especially from Germany, Belgium, 
and the Netherlands, collapsed in 1933. A scheme was then intro- 
duced based on the calculation that consumption was stable at about 
4,000,000 tons a year, and importation was limited to the period when 
the British crop was not on the market. There was no real reduction 
in the consumption of potatoes over the decade as the import figures 
would seem to imply, and the abnormal position of potatoes in 
1930-32 is one of the reasons why the whole group, Fresh Fruit 
and Vegetables,” does not show that increase in volume which one 
might have expected from the vigorous campaign to eat more fruit 
and vegetables. But variations in imports are in part governed by 
the size of home crops, and in part by weather conditions in the 
producing countries. The war in Spain, sanctions against Italy, 
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and disturbances in Palestine all in varying degrees affected the 
export trade of those countries in their standard fruits* Attention 
should also be drawn to the increasing importance of South Africa 
as an exporter of fruit, especially of the finest quality. 

Of the other commodities in the table it is important to note the 
increase in the imports of raw sugar, for it shows that the fostering 
of the cultivation of sugar-beet in the United Kingdom has not 
reduced the import trade, and it further follows that British sugar 
industries are prosperous. In 1936 the British production of white 
sugar was limited to 560,000 tons of white sugar and the output of 
white sugar (equivalent) in the 1936-37 campaign was 522,000 tons, 
but in 1937-38 only 377,000 tons. 

Exporte of United Kingdom produce of Food, Drink, and Tobacco 
at declared values were 8*3 })er cent, of total exports in 1930 , 7*4 per 
cent, in 1935 , and 7*6 per cent, in 1938 . In volume, taking 1935 as 
100, the figure for 1930 was 118*7, that for 1937 was 117*2, that for 
1938 was 1 11*1, and that for the first half of 1939 was io8*6. The 
two groups, “ Beverages and Cocoa Preparations and ‘‘ Other 
Food ’’ account for about two-thirds of those exports. The volume 
of the first group was 101*5 in 1930 , ioo*o in 1935 , 145-8 in 1937 , 
137*0 in 1938 , and 136-0 in Jan.-June 1939 ; for the second group 
it was 1 10- 1 in 1930 , 100*0 in 1935 , 99*4 in 1937 , 93-5 in 1938 , and 
85*7 in the first half of 1939 . 

The following table shows the movement of some leading exports 
for three triennial periods and for the first half of 1939 . 

Table VII 


British Exforts of Food, Drink, and Tobacco 


Ooniniodit.y 

Unit 

A verajyt! 

J 930-32 

Avnraf^e 

1933-35 

Avora.g<‘ 
1930 -3N 

1 

.ian. - 
•Tunc 1 93 

Fish, fresh 

Mill, cwt. 

1-8 

0-9 

1*2 

0*5 

Herrings, cured or salted 

»» 

40 

* 2-8 

2-6 

0-5 

Beer and Ale 

Th. Stand, bbls. | 

287 

221 

316 

143 

Spirits 

Mill. pf. galls. 

5*8 

5*8 

91 

4-5 

Sugar, refined 

Mill. cwt. 

4*6 ) 

fi-8 

6-9 

4*0 

Tobacco, manufactured... 

MiU. lb. 

23-8 ! 

25-9 

.32*8 

17*3 


The chief comment to be made is that the heavy decline in the 
exports of fish continues a movement caused by the impoverished 
state of the Continent after the War of 1914r-18 which brought down 
exports of all kinds of cured, salted, and canned fish (herrings and 
other) from 10,999 thousand cwt. in 1913 to 7,174 thousand cwt. in 
1930; in 1938 the aggregate was 4,377 thousand cwt. British 
exports of Food, Drink, and Tobacco in 1938 were valued at 
£35,911,000; 48*3 per cent, went to British countries. Out of 
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tobacco valued at £4,915,000, exports to British countries accounted 
for 71*2 per cent. British countries also took 77*8 per cent, of the 
exports of beer and 33*1 per cent, of the exports of spirits. The 
United States in 1938 took 43*2 per cent, of British exports of spirits 
by quantity and 49*3 per cent, by value; in 1933 the quantity was 
96 thousand gallons, valued at £146,000 and the surrender of pro- 
hibition raised the quantity to 4,375,000 gallons in 1937 and to 
3,934,000 gallons in 1938 , the values being respectively £6,562,000 
and £5,598,000 in 1938 . 

IV. British Exports of Coal and other Kaw Materials 

This class is, of course, dominated by coal, which in 1935 
accounted for £31,559,000 out of the total of £52,836,000 for the 
class; the next largest groups were “ G. Wool, Raw and Waste, 
and Woollen Rags,’’ £8,171,000, and “ J. Seeds and Nuts for Oil, 
Oils, Fats, Resins, and Gums,” £3,200,000. With 1935 as a basis, 
as before, volumes moved as follows : — 

Tahle VIJI 


Volume of Exports of Coal and Raw Materials 

(lonf) ]<)()) 


(IroupB 

19.30 

1931 

1932 

1933 

1934 

1936 

1937 

1938 

1939 

J an . - 
.Inno 

A. ('cml 

137-1 

IOS-0 

100-3 

100-4 

101.7 

88-9 

101-2 

9(t-G 

92-8 

0. Wool, 

47'H 

47-1 

f)2-5 

HO- 7 

yG-2 

85-2 j 

78-7 

GS-3 

G3-1 

.1. Oils, Puts. oil’. 

81*3 


G2-G 

7)0- G 

60-1 

95-0 i 

97-1 

96- 9 

84-9 

Class II Toifil 

110-2 

90-4 

85-3 

92-9 

9.3-9 

92-4 

101- 2 

89-9 

91 -G 


Germany and the United States were the principal importers of 
British wool, wool waste, and noils, and in 1935 took together rather 
more than lialf of the total value of the Group — Germany 33-5 per 
cent., United States 17*6 per cent. Exports to Germany were* at 
first of moderate dimensions and after 1935 they fell away rapidly. 
Group J. consists of unrefined fats, oils, etc. Canada, the United 


Table IX 

Prodicetion and Exports of Coal 

(In million tons) 


Particulars 

19.30 

1 1931 

1932 

1933 

[ 

! 1934 

1935 

' 1936 

1937 

1938 

1939 
Jan.- 
J une 

Production 

Exports 

243-9 

51-9 

219-5 

42-7 

208-7 

38*0 

207-1 

39*1 

220-7 

39-7 

232-2 

38-7 

: 228-0 
34-5 

241-2 

40-3 

228-0 

35-9 

1 18-3 

1 8 • 5 
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States, and Germany have been our chief customers. Exports 
declined heavily from 1930 to 1933, there was a moderate increase 
in value in 1934, then a very rapid rise in volume from 1935 
to 1937, with a falling-off in 1938. Exports to Canada were £i66,ooo 
in 1934, £1,156,000 in 1937 and £968,000 in 1938. 

In 1913 production amounted to* 287,430,000 tons and exports to 
73,400,000 tons. It will be noted that if the export figures are 
reduced to percentages of 1935 a range of relatives will be obtained 
diftering from the volume figures given in the preceding table ; 
that is because “ volume ” figures take into account changes in the 
relative proportions of the diflerent kinds of coal exported which 
are included in the gross total. Even in the relatively good year 
1929 production (257*9 million tons) was 10*3 per cent, less than in 
1913 and exports (60*3 million tons) were down by 17-8 per cent. 
It is not necessary to repeat here the oft-told tale of the reasons 
for this decline in British coal trade. The further fall to the low 
point of 1932 reflects the collapse in the world’s coal-using industries 
brought about by the great de})ression, and then for 1932-35 we 
have a jieriod of stagnation during which sundry importing countries, 
such as France, severely regulated their imports of coal by increasingly 
strict quotas. The recession of 1936 was mainly due to the stoppage 
of imports of British coal by Italy as a retort to the sanctions ” 
policy of the Britisli Government; one section of our community 
thus suffered severely without any compensation. In 1937 there 
was a substantial improvement of about 17 per cent., France con- 
tributing an increase of 24 per cent, on the ])revious year’s quantities, 
but the following year showed a reduction of about 1 1 per cent, on 
1937 although Italy raised her imports to about 53*5 per cent, of 
the average for the three pre-sanction years; France’s imports of 
British coal were less by 30*6 per cent. 

In 1930 the Coal Mines Act was passed, which enforced a regional 
organization on the industry and enabled the various boards to 
control output and prices, prevent internecine competition, and 
foster export trade, but throughout it has been a struggle against 
unfavourable economic conditions. Trade with the Baltic had 
particularly suffered from the competition of Polish coal, and when 
by their trade agreements with the Scandinavian countries the 
Government helped to recover those northern markets, the com- 
petition shifted to markets previously held by South Wales. 

Table X on p. 465 shows the great changes which have taken 
place over the last thirty years. 

Exports to British Countries (excluding Eire) show some curious 
changes. In 1909-13 exports to Malta averaged 492,000 tons but 
in 1937 were only 71,000 tons, owing probably to a change in naval 
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Table X 


Exports of Coal to Leading Markets 


Countries- 

Average 

1 909-1. ‘J 

1930 

1937 

A verage 
1909-13 

1930 

1937 

France ... 

I 

In million tc 

ms 

P( 

^reentage 

8 

10-6 

13*0 

8*9 

16-2 

24*8 

23*6 

Italy 

Denmark, Sweden, and 

9*2 

7*2 

2*2 

14*0 

13*7 

5*8 

Norway 

9-0 

4*9 

8*2 

13*7 

9*4 

21*7 

Germany 

9-0 

4*9 

3*3 

13*7 

9*4 

8*7 

Buasia 

40 

()■'> 

2-0* 

6*1 

1*0 

5*3 

Argentina 

3 1 

2*7 

2*2 

4*7 

5-2 

5*8 

Egypt 

2-9 

1*8 

1 1*4 

44 

3*4 

3*7 

Spain 

2*2 

1*7 

0*8 

3*4 

3*2 

2*1 

Netherlands 

2*2 

2*9 

M 

3*4 

5*5 

2*9 

Belgium 

1-7 

3*4 

0*9 

2-6 

6*5 ! 

2*4 

Brazil 

10 

1*2 

0*0 

2*5 

2*3 

1*6 

Other Fonsign Countries 

7-9 

5*8 j 

3*6 

12*1 

11-0 

9*5 

British Countries 

21 

2-4 t 

2*6 t 

3*2 

4*6 

6*9 

Total 

65*5 

52*4 

37*8 

100*0 

100*0 

100*0 


* Succession States; exports to Finland in 1937 were 1-4 million tons, 
t Excluding ex})orts to Eire, 2 (> million tons in 1937. 


requironients from coal to oil. But exports to Gibraltar went up 
from 307,000 tons to 461,000 tons, being presumably for commercial 
bunkers. A great new trade with Canada, almost entirely in 
anthracite coal, has grown up since the end of the last war, exports 
in 1937 being 1 , 062,000 tons against 48,000 tons average in 1909-13. 
The tal)le also brings out very clearly the great importance of the 
Baltic markets to us and the continuing importance of the French 
market. 

One final comparison may be made between 1937 and 1930 : 

Table XI 


Exports of Coal by Kinds 
{In million tons) 


Kinds of ('oal 

1930 

1937 

Decrease 
per cent. 

Anthracite 

4*1 

3*8 

7*3 

Steam 

36*5 

27*4 

24*9 

Gas ... 

6*6 

4*0 

39*4 

Household ... 

2*0 

1-6 

20*0 

Other Sorts ... 

6*7 

3*5 

38*6 

Total ... 

548 

40*3 

26*6 

Bunker Coal 

15*6 

11*7 

25*0 
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In 1937 Canada took 26-2 per cent, of our exports of anthracite 
arid France 32*6 per cent. ; Eire took over 8o*per cent, of the exports 
of household coal. The exports of steam, gas, and other (or unde- 
scribed) coal were distributed mainly among the European industrial 
countries. About 22*7 per cent, of the exported coal in 1937 was 
shipped unscreened (through and through) against 26*5 per cent, in 
1930, so that some advance has been made in preparing coal for 
export. 

V. Trade in Manufactures 

The following short table summarizes the broad movements of 
change in imports of raw materials retained in the United Kingdom 
to be worked up either for home consumption or for export, in 
retained imports of goods described as “ wholly or mainly un- 
manufactured ” (many of which, as already explained, are semi- 
manufactured materials for British manufacturers), and in exports 
of British goods “ wholly or mainly manufactured (some of which 
are semi-manufactured materials for overseas manufactures). 

Table XII 


Raiv Maierials and Manufactured Goods 

(Chari^^eg in Volume : - 100) 


Particulars | 

HP'iO 

1931 

j 

1932 

1933 

1934 

t 

! 193G 

1937 

1938 

1939 

Jan.-- 

June 

Raw Materials ; Retain oil 
Imports 

{)()•*.» 

8r)-2 

87-0 

95-4 

1P2-4 

lll-l 

]20"9 

106-9 

109*8 

Manufactures : 

Retained Imports 

l.ns-u i 

i:uvn 

87-3 


104*3 

Ml-G 1 

127*0 

11 3*5 i 

124*2 

British Rxt)or(s 

i 113-8 i 
1 1 

H4-8 

87-2 

1M>J 

U7-2 

102-1 i 

! 

112-3 i 

i 

98*7 j 

103*1 


Retained imports of articles wholly or mainly manufactured 
decreased in volume much more rapidly than British exports of the 
same class between 1930 and 1932, but they then recovered more 
quickly than British exports did. Their fall in 1938 by about 9 per 
cent., against about 12 per cent, for British exports, and their 
recovery in the first six months of 1939 were also more rapid. It 
has already been suggested that the condition of the home market 
accounts, in part at least, for this difference. 

The five groups “ Iron and Steel and Manufactures thereof,’^ 
‘‘ Machinery/' “ Cotton Yarns and Manufactures,” “ Woollen and 
Worsted . Yarns and Manufactures,” and “ Vehicles, including 
Locornotives, Ships, and Aircraft,” accounted for over 62 per cent, 
of the total declared value of exports of British manufactures in 
1930 and for about 60 per cent, in 1937. Attention may, therefore, 
be given to them first. 
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Table XIII 


Trade in Iron* and Steel and Manufactures thereof 


Particulars 

i9:u> 

1931 

1932 

1933 

1934 1936 1937 

1938 



1939 

Jan.- 

June 

De- 

clared 

V alue 
1935 
(JCmiU.) 

Irorj Ore and Scraji : 
Ketained Imports ... 

82-3 

(Ohanges in v< 

41*5 1 37-0 

durne ; 

51*8 

1935 = 100) 

92*8 155*3 168*9 

124*4 

111*0 

5*0 

Manufactures ; 

Ketained Imports . . . 

247*2 

234*3 

122*4 

84*0 

117*9 123*8 157*1 

105*7 

115*5 

8*6 

British E.’cports 

127*6 

80*8 

78*9 

82*4 

94*7 97*6 113*5 

1 87*9 

82*4 

36*0 

Production of Iron 
and Steel in Pnited 
Kingdom, Index of 
Production... 

! 

1 88*8* 

65*9* 

66* 2* 

! 82-2* 

1 

(1930 100) 

ll5*7t 150*1 166*6 

131*5 

+ 


* 

t 

4 

On basis 1924 
1933 ---= 123*6. 
First quarter 

= 100 

149*1; 

; on that basi.s 1934 was 115 

second quarter 176*5. 

*6. 




liecovery in the iron and steel industry did not manifest itself 
conspicuously till 1 933, after the Import Duties Act had been passed 
in 1932 and the industry had begun its internal regulation. The 
Import Duties Act forced the Continental Steel Cartel to agree to a 
fair division of neutral markets. The Index of Production, when 
compared with the index of export trade, clearly indicates that the 
relative importance of the home market was increasing, especially 
in the later years under the added stimulus of armaments. 

The group contains a great mass of commodities of different 
degrees of finish — from pig iron to hollow-ware — and the following 
analysis of imports and exports into three great sub-groups will be 
found instructive. The first comprises pig iron, ferro-alloys and 
crude steel; the second includes bars and sections of all kinds, 
girders, lioops, strip, and uncoated plates; in the third are found 
galvanized sheets, tinplates, pipes and tubes, railway material, wire 
and its products, nails, screws, bolts, stoves, baths, hollow-ware, *etc. 

Broadly speaking, we import crude iron and steel and semi- 
manufactured goods as materials for our own industries, while our 
exports of those categories are relatively small, and imports of more 
finished products are comparatively unimportant in view of our 
exports. The effects of the Import Duties Act, 1932, and the 
arrangements with the Continental Steel Cartel on our imports are 
quite manifest, and to meet our inability to cover the demands for 
steel for armaments that Act w^as relaxed and imports of pig iron 
were raised to 638,000 tons in 1937, to fall to 395,000 tons in 1938, 
as high prices restricted home demand. In Great Britiiin the output 
of pig-iron was 6 , 192,000 tons in 1930 and fell to 3 , 574,000 tons in 
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Table XIV 


Retained Imports and British Exports of Iron and 
Steel Manufactures 
(In million tons) 


Cominodities 

A v'eraj?c 
1930-H2 

1933-35 1 

Average 

1936-38 

Ketained Imports : 

Crude Iron and 8teel 

0-8 

0*4 

0-9 

Kolling-iniU Products 

1-4 

0-7 

0*5 

More Finished Products ... 

0-2 

01 

0-2 

Total ... ... 

2-4 

M 

1*6 

British Exports : 

Crude Iron and Steel 

0-2 

01 

0-1 

Kolling- mill Prod u cts 

0-5 

0-6 

00 

More Finished Products ... 

1-6 1 

1*5 

1*5 

Total 

2-3 

2-2 

2-2 


1932 , but rose to 8,496,000 tons iii 1937 , receding to 6,768,000 tons 
in the following year, and again steadily improving to reach 716,000 
tons in June, 1939 , with a total of 3,638,000 tons for the first half of 
that year. The production of crude steel was 7,326,000 tons in 1930 
and 5,261,000 tons in 1932 , but then rose to 12,984,000 tons in 1937 
with a recession to 10,392,000 tons in 1938 and a recovery to 6,406,000 
in the first'six months of 1939 . Armaments, it is true, were respon- 
sible for a large part of this growth, but more was due, at least in the 
middle years of the pt^riod, to the development of home industries — 
for examj)Ie the motor and canning trades. Two of our leading 
exports - galvanized slieets and tinned plates -had a very chequered 
course, and neither reached again the export figures of 1930 (432,000 
tons for galvanized sheets and 508,000 tons for tinned plates). 
Exports of galvanized sheets averaged 332,000 tons in 1930 - 32 , 
265,000 tons ill 1933 - 35 , and 199,000 tons in 1936 - 38 ; the annual 
figures for tinned jilates were 457,000 tons in 1930 - 32 , 380,000 tons 
in 1933 - 35 , and 370,000 tons in 1936 - 38 ; galvanized sheets showed 
a moderate rise and tinned plates a further fall in the first lialf of 1939 
compared with the corresponding period of 1938 . Decline in 
exports to India accounted for a large part of the falling-off in 
galvanized sheets, but the losses in exports of tinned plate were 
widely spread. Wrought tubes showed a progressive export trade 
from 171,000 tons average in 1930-32 to 231,000 tons in 1936 - 38 . ’ 

Trade in Machinery and Vehicles 
The machinery and vehicles (including locomotives, ships, and 
aircraft) trades may logically be taken next, for they are large users 
of steel and contributed respectively 15*8 and 12*2 per eent. of our 
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exports of nianufactured goods in 1938. The following table gives 
particulars of volume of imports and exports. 

Table XV 

Trade in Machinerg and- Vehicles 


(rhangfis in volumo ; 1935 -= 100) 


Tartioulars 

1930 

1931 

19.32 

193.3 

1934 

1930 

1937 

193S 

1939 

.lan.- 

.fune 

De- 

clared 

Value 

1 935 
(Cinill.) 

lletainerl Imports : 
Machinery ... 

102-9 

140-1 

S2-3 

70-7 

99-5 

14M-7 

194-1 

103-7 

170-2 

12-4 

Vehicles 

120-7 

• OH-2 

54-2 

3S. 1 

75-3 

101-3 

1 03-0 

97-5 

109-5 

4-4 

British Exports : I 

Machinery ... 

120-0 

HO-0 

Hl*7 

73-4 

S9*5 

100-9 

115-7 

123-4 

115-9 

49-8 

Vehicles 

j 101-7 

; 9H-2 

H2-3 

90-.S 1 

107-0 

115-3 

131-0 

140-5 

100-0 

4.7-7 


Quantities of machinery are reckoned by tons in the Trade 
Accounts, and that is not a very useful means of comparison. The 
slump caught both the import and export trade very severely, and 
recovery did not come till 1934. lly declared values retained imports 
were £16,529,000 in 1930, £12,373,000 in 1935, £23,274,000 in 1937, 
and £20,891,000 in 1938, while British exports were £48,274,000 
in 1930, £39,352,000 in 1935, £49,741,000 in 1937 and £57,907,000 
in 1938. In 1930 imports consisted chiefly of agricultural machinery, 
machine tools, jirime movers, printing machinery, and textile 
machinery. Imports of agricultural machinery first declined and 
th<*Ti recovered to aliout the level of the early part of tlie period, 
and tliose of tractors, which were small in 1930, have now very 
largely increased. There has also been a very great increas(‘ in 
imports of machine tools, especially from the United States, although 
we have also obtained substantial contributions from Germany. 
The other classes named above have shown great increases after the 
slump (especially in marine internal coml)ustion engines), except 
in the case of textile inachinery; imports of typewriters and sewing 
machines are also far from having regained their former emiiieuce. 

Our exports of machinery cover an immense variety of goods, 
and not only, as already said, is comparison by weights deceptive, 
but the summarizing of details into broad categories conceals very 
varied movements among the included items. However, here are 
particulars of the ten leading groups of our exports at their declared 
values in 1930, 1935, and 1938, set against the declared values of the 
whole group, those values on the basis of 1935 values, and the 
movement of average values {i.e., the price movement) of the whole 
group. It must not, however, be supposed that the declared values 
of the listed items would, if reduced to the basis of 1935 show the 
same movement as the whole group. 
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Table XVI 


British Exports of Machinery 


Particulars 

1930 

1935 

]»38 

Index of Average Values (1935 — 100) 

96'9 

1000 

(£ million) 
39-4 

1 19-3 

Value of Group on 1935 basis 

49H 

48’f) 

Declared V’alue of Whole Group ... 

48-3 

39-4 

57*9 

Agricultural Machinery and Tractors 

10 

M 

1-3 

Boilers and Boilerhouse Plant 

3-3 

2*2 

3*9 

Cranes, Hoists, etc. ... ... ... ...I 

2-3 

T '2 

2*3 

Electrical Machinery 

03 

4! 

7’9 

Machine Tools 

1-9 

2-2 

4*5 

Mining Machinery ... 

— 

2-3 

2-3 

Prime Movers 

41 

30 

4 2 

Pumps ... ... ... 

1 1*2 

0-9 

10 

Sewing Machines and j)arta 

2*2 

P4 

1-3 

Textile Machiherv 

8*0 

6-9 

! 8*4 


The most briskly developing items are boilers, etc. (especially 
water-tube boilers), electrical machinery, and machine tools. Prime 
movers are dominated as to 6 o or 70 per cent, of the total value by 
the oil internal combustion engine, and it should be noted that 
engines for aeroplanes, motor-cars, and cycles are excluded here. 

The Vehicles Group may be divided into three main sections — 
railway vehicles, motor-cars, and ships — with cycles as an old and 
aeroplanes as a new industry, which are also of importance. A table 
similar to that given for Machinery follows : — 


Table XVII 


British Exports of YehicJes 


I’articulars 

UCiU 

]935 

1938 

Index of Average Values (1935 100) 

108*9 

imio 

(£ million.) 

107*7 

Value of Group on 1935 basis 

47-7 

29-5 

41*4 

Declared Value of Whole Group ... 

51-9 

29*5 

440 

Aircraft and parts 

2*0 

2-7 

5*4 

Railway Vehicles and parts... ... ...| 

100 * 

3-9 

7*5 

Motor C/ars a i id parts f ... ... . . . i 

8-9 

12-2 

15*1 

Motor Cy cles f 

2-9 

10 

M 

Other Cycles f 

2-2 

30 

3*3 

Rubber Tubes and Tyres 

4-5 

3-2 

3*3 

Ships: Steam Vessels 

9-8 

1*5 

4*1 

Motor Vessels 

9-3 

0*7 

2*0 

War Vessels ... 

0*7 

0-9 

2*0 


* Add £1 million for wheels, tyres and axles, then included with “ Iron 
and Steel.” 

t Except tyres separately consigned. 
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Exports of railway yehicleB are obviously dependent on capital 
investment in the receiving countries, and that has notoriously 
been lacking during the last ten years. The collapse of our ex]>orts 
of ships is also the reflection of the economic depression, th(‘ growth 
of “self-sufficiency” or e(‘onomic nationalism, the superfluity of 
shipping tonnage, and the poverty of shipowners. Competition in 
the Vehicles Group is practically limited to motor-cars, retained 

imports of which in 1930 were valued at £5*1 million- five-sixths of 

the whole group; in 1935 motor-cars and vehicles contributed 
£3*8 million out of £4*4 million and in 1938 £3-0 million out of £4*1 
million. Some perturbation was expressed in some newspapers at 
the time on account of the large increase of cheap cars from Germany, 
but they only amounted to 8,582 cars in the two years 1937 - 38 , valued 
at £736,000, out of a total of 28,276 private cars imported and 
valued at £3,909,000, and part was re-exported. Since it first 
received protection under the ‘‘ McKenna Duties,” the British 
motor-car industry has established itself in an inexpugnable position 
at home and has won a strong position in Empire markets. Taking 
new private cars and commercial vehicles and chassis exported in 
1938 to the value of £11,158,000, exports to British countries 
accounted for £8,305,000, or close on three-quarters of the whole. 
Comj^arisons are not always easy, since, for example, Australia in 
1938 took 3,070 complete private cars and 4,053 chassis for its body- 
building industry, while New Zealand in the same year took 13,316 
cars and only 1,254 chassis. 

Other Metal Trades 

Non-ferrous ores and semi-manufactured metals are not only 
raw materials for their own industries, but also for machinery, 
electrical goods, watchmaking, etc., and the cutlery, hardware and 
other trades are dependent on steel. 

Semi-manufactured non-ferrous metals are imported instead of 
ores for economy of transport, but copper ore from Canada and tin 
ore from Nigeria and Bolivia are imported, smelted and in part 
exported in crude forms. British exports of raw materials are 
chiefly wastes and residues. Generally speaking, our non-ferrous 
exports are in more finished products than our imports. The effect 
of armament demands in recent years is obvious, but the supply to 
Germany has been exaggerated in the popular mind; e.g., about an 
eighth of the crude nickel exported went to that country in 1936 - 38 . 
Except in scientific instruments, cinematograph films, clocks and 
watches, and (to some extent) needles, our exports in the Group of 
Cutlery, Hardware, Tools, etc., far exceed our imports. In the Group 
of Electrical Goods and Apparatus we are beyond competition in 
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Table XVIII 
Other Metal Trades 


(("liaiiRos ill volume : — 100) 


I’arliculurs 

mao 

1931 

1932 

19.33 

i 

1934 i 

1930 

1937 

1938 

1939 
•laii.- 
.1 uuc 

De- 

clared 

Value 

1935 

(£mill.) 

Eetained Imports : 
Non-l'errous Ores, 
Ot(‘. 

134-5 

110-7 

87-3 i 

78-8 

99-1 I 

112-0 

135-8 

120-8 

120-8 

11-2 

Koij -Ferrous Mauu- 
"factures 

80- .3 

81-4 

«I-3 

05-8 

95-S 

99-0 

! 

119-0 

115-7 

120-0 

24-0 

Cutlery, Hardware, 
etc. 

112-5 

119-8 

05-7 

71-4 

95-2 i 

11 2- H 

128-0 

114-8 

105-0 

5- 5 

Electrical (roods ... 

205-3 

19H-3 

80-4 

84-0 

104-9 

314-3 

122-0 

94-2 

90-0 

3-0 

British Exports : 

K 0 j i - r e r r 0 u.s (3 res , 
etc. 

27-5 

27-9 

30-7 

63-2 

04-1 

113-3 

122-0 

122-0 

128-3 

1-8 

No u- I’er rous M anu - 
factures 

84-1 

50-3 

56-9 

80-4 

93-0 

83-7 

95-9 

84-7 

101-5 

14-1 

('iitiery, U ardware, 
etc. 

f.8-H 

52-4 

01-4 

7(»-2 

90-3 

98-1 

110-0 

lf*3-8 

105-0 

8-1 

Electrical (roods ... 

1 19-7 

1 7()-i 

01-8 

72-1 

80-7 

! 

102-1 

119-0 

127-7 

123-4 

9-5 


electric wires and cables and telegraphic and telephonic apparatus, 
which made up more than half our exports in 1937; in electric 
lighting bulbs, etc., we have a superiority, but in several other classes 
of appliances there is keen competition. 

The Textile Industries 

Table XIX on p. 473 summarizes the course of trade in textiles. 

The immediate effects of the slump and the imposition of import 
duties is very clearly seen in the diminution of imports of manu- 
factured goods. 

The most comprehensive comparison of the course of our textile 
industries over the past 30 years is afforded by Table XX showing the 
retained imports of raw materials. 

The textile industries recovered with some speed from the 
depression. Ketained imports of raw cotton, indeed, in 1937 
reached i6*o million centals, thus exceeding the 1929 level, but 
they fell to ii*6 million centals in 1938 and fell still further in 1939. 
The imports of silk, hemp, and jute also receded in some degree, but 
wool imports continued to rise, largely through the accumulation of 
stocks for army purposes. Flax rose a little in 1938, and textile 
pulp for artificial silk also increased; textile pulp comes mainly 
from Canada and Norway. 

In the mass, retained imports of textile manufactures form no 
great menace to British industry, for in 1937 they were in value only 
13-3 per cent, of British exports of textiles and 7-2 per cent, was 
composed of special yarns for British weavers; also 27*4 per cent, 
of the gross imports came from British Countries, chiefly from India. 
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The immediate effect of the imposition of import duties is seen, for 
example, in the diminution of the imports of “ Other Woollen Tis- 
sues ” ; these were 31-5 million square yards in 1930 and 44-5 million 
square yards in 1931 but fell to 7*4 million in 1934 and to 4*4 million 
in 1935, and averaged 8-4 million in 1936-38. 


Table XIX 
Trade in Textiles 


(Ctiaiipos In volume* : 19.15 — ](»(); 


Partioulars 

19.10 

1931 

1932 

1933 

19.14 

1930 

19.17 

I9:;s 

I 939 
.lan.- 

Df- 

(•liirod 

Valuo 










.i unc 

1 9 3.1 


HKTAINKD 1M 1*0 1 its 


llaw Materials : 

Baw (Jottou and 
Cotton Waste* ... 

93*(J 

M7-0 

99*0 

1 1 3*0 

100* (5 

1 22*2 

131*0 

9(5*5 

Sl-O 

Wool, Baw, VS asto, 
and Bai?s 

S5*7 

101*9 

101. (( 

101*(5 

90*4 

107*3 

90* (5 

105-7 

1(55*2 

Silk, Baw, oto. ... 

39*4 

48*3 

62*1 

74*2 

94* 1 

1(05*0 

118-5 

123*5 

92*9 

Other Te^-vtile Mii- 
te.riala 

77*t) 

81-(5 

81*15 

KS-5 

10(5*2 

113*1 

: 110*0 

10S*S 

139*2 

Manufacturers : 

Colton Yarns and , 
Manufactures ... 

312*1 

: 312*7 

58*4 

i 

79*0 

81*5 

121*8 

i 

i 

i 1 13*5 

138*3 

141*3 

Woollen ami VVlir- 
stecl Yaras and 
Manufacturers 

55(5*7 

(>()2*5 

89-G 

95*2 

95*2 

133*4 

i 

1781 

1 

1 

183*1 

221*9 

Silk Y'arns and 
Manufactures 

1 27(5*0 

25.1-(5 

12.5*0 

10(5*. 8 

1 118*7 

1 

i 84*2 

K7-4 

77*1 

10(5*3 

Other Tej.\ ti le‘s 

174-9 

207*3 

1.14*7 

119*5 

111*2 

‘ J 1 7*0 

J28*(; 

1 2(1* 1 

1 (1(J*4 


British Kxroin's 


Manufacture's ; 

Cotton Yarns and 
Manufacture's ... 

110*0 

87*3 

10(5*2 

100*4 

99*8 

99*8 

101*4 

74*8 

7G*(> 

GO* 2 

Woedltui and Wor- 
sted Yarns and 
Manufactures . . . 

91*4 

>.,.r 

75-.. 

SG-9 

91*8 

lul-S 

99*8 i 


83*9 

30*4 

Silk Yarns and 
Manufacture's 

91*9 

77*1 ■ 

8 5* (5 

74*0 j 

108-4 

9t>*7 

112*0 1 

97*4 

119*9 

M 

Other Textile's 

94*7 

79*2 

87*5 1 

i 

91*0 

i 1 

104*9 

111*8 

125*1 1 

! 91*5 

95*(i 

15*7 


Table XX 

Retained Imports of Textile Raw Materials 


Materials 

Unit 

1913 

1929 

Avcra??c 
1930 32 

.'Vvcras'c 
1933- 35 

Ave-ratye' 
19.1(5 38 

1939 
.laii.- 
.1 unc 

(dotton, Baw 

Mill, e'cutais 

19*2 

15*3 

12*0 

12*5 

14*2 

4*9 

Weeol, Baw 

Mill. lb. 

500 

48G 

e5G2 

578 

G12 

498 

Silk, Baw, Waste, etc. 

' 


4*G 1 

4*0 i 

(5*3 

7*1 

2*7 

Fla^x (e.vcl. Tow) 

Th. ton.s 


35*4 1 

30*7 

33*2 

41*9 

31 *(5 

Hemp. (excl. Tow) 



67*1 

(51*7 

75*0 

84*2 

43*4 

Jute 


— 

2U2-4 j 

131*7 

1(51*0 

1(55*3 

103*4 

Pulp j 

9? 

* 

i 

* 

31*Gt i 

38*3 

GS*3 

21*0 


* Not available. t 1^32 only. 
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The following table summarizes the leading British exports of 
textiles : 

Table XXI 


British Exports of Textile Manufactures 


I’artieulars 

Tnit 

A verage 
1930 ;i2 

A verajjo 
193.3-35 

A v<!ray(> 
19.30-38 

1939 
.Ian.- 
.) lUU? 

Cotton Yarns 

Mill. lb. 

137 

136 

144 

67 

Cotton Piece Goods ... 

Mill. sq. yds. 

2107 

1991 

1741 

702 

( ;Otton Thread 

Mill. lb. 

151 

16-6 

15-2 

7-2 

Wool Tops 

y* 

32‘9 

47-8 

41-6 

21-4 

Yarns of Wool, Alpaca, etc.... 


47*5 

52- 1 

40-9 

18-6 

Tissues of Wool, Alpaca, etc. 

Mill. sq. yds. 

99() 

108-5 

116-7 i 

49-0 

Silk Tissues, pure and mixed 
Artificial Silk Tissues, pure 

4-8 

2-7 

3-0 

1-7 

and mixed ... 


55-5* 

571 

67-8 

34-4 

Linen Piece Goods ... 


64-2 

77-2 

74-5 

36-6 

J ute Piece Goods 


89-5 

113-1 

114-4 

52-2 

Cordage, Ropes, etc. 

Th. cwt. 

346 

412 

428 

268 " 


1932 only. 


In most cases exports increased up to 1937, receded in 1938, and 
started a recovery in the first half of 1959, but the recession began 
in 1937 in the case of wool tops and yarns and linen piece-goods. 
Exports of cotton piece-goods had recovered in 1932 to within 8 
per cent, of the 1930 level, but then steadily declined ; a slight 
recovery in 1937 was followed by a slump of 28 per cent, in 1938, 
and there was no sign of recovery in the first half of 1939. Further 
losses in our Indian trade are shown below : 

Table XXII 

British Exports of Cotton Piece Goods 


(In million square yards) 


Kinds of Piece Ciood.s 

19.30 

19,37 

To India 

'I'o all 
Countries 

I'o India 

To all 

Countries / 

Unbleached 


281 

581 

37 

317 

Bleached 


327 

876 

197 

573 

Printed 


84 

349 

47 

413 

Dyed in the Piece 


77 

607 

73 

606 

Coloured Cottons 


9 

94 

2 

112 

Total 


778 

2407 

356 1 

1921 


Our Chinese and Japanese markets have been almost destroyed 
by the war in China. For a further analysis of our markets, it is 
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useful to consult the special articles prepared annually by the Board 
of Trade (e.g. Board of Trade Journal, July 20th, 1939 ). The im- 
provement in the wool industry is the more remarkable in that 
exports of woollen and worsted tissues to China, which in 1933 -35 
averaged 3,170,000 square yards, averaged only 891,000 square 
yards in 1936 - 38 , and those to Japan, which averaged 5,120,000 
square yards in 1930 - 32 , fell to 2,730,000 square yards in 1934 , rose 
again to 6,229,000 square yards in 1936 and, at 262,000 square yards 
almost disappeared in 1938 . Excluding flannels, mohair tissu(^s, 
damasks, etc., exports of ‘‘ other ” woollen and worsted! tissues rose 
between 1930-32 and 1936-38 by 17-6 per cent., but those to Canada, 
United States, and Argentina (comprising nearly 31 per cent, of all 
markets in 1936 - 38 ) rose by 27*6, by 49*3, and by 73*9 per cent., 
respectively. 

Trade in Chenneals, Drugs, Dges and Colours 

The declared value of retained imports in 1935 was £11,201,000 
and of British exports £21,329,000. 

Table XXIII 


Volume of Imports and Exports of Chein icaJs, etc. 

(I'l:?:, lod) 


PartirularK 

,103(1 

10:51 

1032 

1033 

1031 

1030 

1037 

■lo:i>^ 

1030 

.I'iin.- 

.Inne 

Retained l,mport8 


io:5*'.» 

7(t-3 

TS-n 

or»*r» 

KIS-I 

1 la-O 

no-:; 

13r,-(> 

Jiritish Kxportii ... 

0(;-« 

81-3 

80- 1 

' 87-« 

03-7 

10(>*{) 

lla-,) 

00-5 1 

103-7 


To a very great extent imports and exports are non-competitive, 
the former including items like borax, calcium carbide, kainite and 
other potassium salts, nitrate of soda, tanning and dyeing extracts, 
etc., which are most conveniently obtained (partly for reasons of 
carriage) from the neighbourhood of the source of the raw materials, 
while imported fertilizers like kainite, superphosphates, guano, are 
only partly competitive with British-made fertilizers like sulphate 
of ammonia. Imported dyes, again, are by special legislation 
restricted to those not easily obtainable in this country. Great 
Britain has nothing to fear in the production and export of heavy 
chemicals, such as sulphate of ammonia, bleaching powder, copper 
sulphate, disinfec^tants, sodium compounds, basic slag, but has to 
face competition in fine chemicals, drugs and medicines, proprietary 
medicines, dyes, paints, coal-tar products. The export trade in 
agricultural chemicals is naturally dependent on the prosperity of 
the agricultural countries. Thus we find ; 
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Table XXIV 


British Exports of Agricultural Chemicals 
(In thousand tons) 


British Exports 

Average 
1930-32 j 

Average 

1933-36 

Average 

1930-38 

Ammonium Sulphate 

460 

288 

280 

Copper Sulphate 

43 

39 

29 

Disinfectants, Insecticides, etc. 

363 

378 

382 


Two other heavy chemicals show progress in the three-yearly 
periods, viz. Sodium Carbonate and Caustic Soda, exports (in 
thousand tons) of the former being 90, 197, and 214, and of the 
latter 89, 102, and in. In 1936-38 the value of retained imports 
of paints and colours was 3-2 per cent, less than in 1930-32, and 
British exports increased by 45 per cent. ; imports are, morever, 
to some extent used in making mixed paints in paste or oil. 

M iscel laneom 1 ndustries 

The industries discussed in the preceding pages accounted for 
about 71 per cent, of our retained imports and 83 per cent, of our 
exports in 1937. Space and time will not allow the remainder to be 
treated in other than a somewhat perfunctory manner. 

Taking those industries in the order of British exports, we find a 
declining trade in coke and briquettes; it is important to note for 
the present that our chief markets have been in the Scandinavian 
countries. Pottery imports are mainly bricks, tiles, and china, and 
these all declined, with some recovery after 1934. Our exports 
(mainly sanitary ware and earthenware) were more than double the 
value of imports in 1930-32 and treble in 1936-38, but in quantity 
were 15 per cent, less in 1937 than in 1930. Foreign countries 
(especially Belgium) maintain their superiority in cheap sheet glass, 
while British makers have improved their position as exporters of 
plate glass. Imports of cheap domestic glass have declined by a 
third, while our exports of dearer ware have increased heavily. 
Our exports of cement in 1936-38 averaged about 70 per cent, of 
those of 1930, but the imports of cheaper cement also declined. 
Imports of wood and timber reflect the prosperity or adversity of 
the building, mining, and furniture trades ; manufactured imports 
are chiefly builders’ woodwork and plywood from the timber 
countries and British exports are chiefly furniture. 

Retained imports of apparel were declared at a total value of 
£20,252,000 in 1930, equivalent to £14,782,000 at 1935 prices, while 
in 1936-38 they averaged £10,393,000, also at 1935 prices; the 
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Table XXV 


Miscellaneous Industries 


(Chanf?c8 in volume: 1936 = 100) 


Earticulars 

1930 ’ 

1931 

1933 

1933 

1931 

1936 

1937 

193S 

1939 

Jan.-- 

De- 

clared 

Value 










June 

1936 

(£mill.) 


UiorA rs Ki> Imports 


Kaw Materials ; 1 




Wood and Timber... 
Oil Seeds, Nuts, Oils, 

S9-0 

73*1 

71*5 

etc. ... ...' 

91-0 

95*4 

89*6 

Hides and Skins, j 
undressed ...j 

Pajicr-rnaking Ma- 

73-H 

50* K 

89*1 ‘ 

leriats 

76-6 

71*5 

81*7 

Itubber 

97-1 

6 K .7 

39*3 

Miscellaneous ...' 

Artiele.s Mainly Manu- 

V»l-6 

99*2 

105*5 

factured : 

I’otte.ry, < ilnss, (de. 

115*6 

14(1*1 

i 72*1 

Wood Manufactures 

99*1 j 

102*4 

91*4 

Apparel 1 

footwear ... 

|lS(i-l 

2(16*8 

92*1 

Oils, fats, ('tc. 

1 eat her and Ma rivi- 

^ HO* 1 

S2*6 

82*8 

faetures 

I 112*1 

14 7*9 

94*8 

I'ajter, etc 

Jtubber .Manufac;- 

1 9S*(5 

99*5 

84*0 

tures 

1 16S*..l 

15S.(i 

11 1*2 

MiHcellaneous 

1 133*3 

154*4 

94*5 


86-0 

104*7 

117*2 

126*5 

93*9 

73*9 

35*2 

88*7 

97*6 

103*0 

111*6 

118-7 

136*4 

24*5 

128*3 

121*0 

156-8 

155*2 

118*2 

116*5 

6*4 

86*2 

99*7 

111*4 

126*5 

110*5 

116*8 

10*7 

58*1 

124-1 



■ 74*1 

1( J 5*9 

55*5 

7*3 

91*6 

94*4 

108*2 i 

117*0 

110*4 

86*9 

8*3 

86*8 1 

103*2 

101*8 i 

113*5 

100*0 

89*1 

7*5 

90*1 

85*2 

117*1 

1 ] 9* 7 i 

91*9 

88*7 

6*0 

104*() j 

116*7 

111*6 

f 124*0 
\1 KI *9 

121*6 
216*6 ! 

122*6 

279*0 

}7-. 

9 l*S 

9 K *8 

105*6 

110*3 

11 (id) : 

122*5 

30*9 

104*4 

98*.> 

108*1 

94*9 

71*7 

92*0 

7*1 

89*0 

101*1 

109*2 

120*2 

97*9 

105*2 

13*1 

129*7 

95*8 

109*6 

151*5 

178*5 

210*3 

0*5 

98*9 

108*5 1 

113*0 

122*2 

121*1 

131*2 

15*8 


liRiTisii Exports of Manufactorks 


Coke, «'te. ... 

109*7 

100*(» 

94-8 

97*3 

92*4 

89*9 

98*9 

74*1 

88*6 

3*0 

Potterv, (rlass, etc. 

121*5 

91*9 

81*2 

K2*3 

93*8 

103*2 

116*2 

112*9 

109*7 

8*3 

W ood Manufactures 

169*8 

1.30*2 

121*4 

104*8 

104*6 

114*3 

112*1 

100*3 

115*9 

1*1 

Apparel 

i''ootwe-ar ... 

j- 133*9 

109*9 

101*7 

100*4 

loieS 

105*0 

ri06*7 
\ 99*2 

89* 7 
94*5 

93*7 

78*0 

jn-i 

( )ils, fats, etc. 

92*8 

79*3 

80-3 

83*4 

95*5 

<>2-1 

103*8 

99*9 

106*4 


la'Htber and Manu- 
factur(“s ... 

87*2 

(i2*S 

62*0 

87*8 

77*3 

101*3 ^ 

11 3*2 

87*2 1 

96*6 

3*8 

I’aper, etc 

Itnblicr Manufac- 

105*2 

83*2’ i 

92*5 

.H9*? j 

92*8 

103*6 

122*5 

96*2 1 

101*3 

6*6 

tur('s 

78*3 

71*3 

71*7 

86*5 

99*0 

103*3 

102*5 

103*9 

105*0 

1*5 

.Miseellaneous 

i 

1(»9*8 

90*0 

89*5 

91*9 

94* 1 

109*7 

1 19-2 

115*7 ] 

1 

124*5 

23*0 


declared value of the iinjiorts of 1932 was only £7,832,000 or 
£10,106,000 at 1930 prices. Where comparisons by quantities are 
available, the import position of 1930 was maintained at the end 
of the period in gloves but not in hats or hosiery ; in women’s leather 
shoes imports recovered to the old level in 1937-39. In 1936-38 
the export trade in waterproofed garments was held at about the 
1930 level, but there was some falling-off in hats and caps, and 
there, were losses (by quantity) in woollen stockings of 26 per cent., 
and of over 50 per cent, in artificial silk stockings. Exports of boots 
and shoes wholly or mainly of leather are far below the 1930 level ; 
reckoned by dozen pairs the average exports of 1936-38 were down 
by al)out 49 per cent, in men’s boots and shoes, about 68 per cent, 
in women’s, and about 54 per cent, in children’s, Eire and South 
Africa took half our exports in 1930, but have since developed local 
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industries and cut down their share in 1937 to about a sixth, and in 
1938 to about i6 per cent, of their 1930 takings. Comparisons of 
apparel trade in different years are difficult owing to changes in 
classification and quantity units, and to the number of entries by 
value only. 

The Oils Group might well be divided into two — Petroleum and 
its Products and Other Oils, Fats, etc., and Manufactures thereof — 
for in 1937 the former was one-seventh of the “ Kaw Materials ” oils, 
etc. Group, and about 92 |)er cent, of the‘'‘ Manufactures ’’ Group. 
Imports of crude petroleum were 461 million galls, in 1930 and 
averaged 536 million galls, in 1936-38. In 1930 retained imports of 
refined petroleum were 1,870 million galls., nearly one-half (909 
million galls.) being motor spirit; for 1936-38 the average was 
2,483 million galls., motor spirit 1,337 million galls. Exports of 
British refined petroleum run in the neighbourhood of 130,000 to 
145,000 galls. For want of a standard of oil values, measurement 
by weight of oil-seeds and nuts and crude oils is imperfect, but there 
was an increase of about 30 per cent, in the tonnage imported in 
1937 over 1930. Very significant is the rapid growth of the imports 
of crude whale oil (except for -a severe setback in 1932) from 82,500 
tons in 1930 to 225,600 tons in 1938 and 214,200 tons in the first 
half of 1939- stocking up against the threat of war. Befined 
vegetable oils are foodstuffs and do not enter largely into our import 
or export trade. Im])orts of soap were never very important, but 
our export trade, which is of more consequence, fell off by a third in 
quantity betwf‘(‘ii 1930-32 and 1936-38. 

Table XXIV sufficiently indicates the volume movement of 
the imports of hides and skins, and it may l)e left to the expert to 
analyse them further according to their uses ; cattle hides and 
sheepskins are from one point of view by-products of the meat 
industry, and their im])orts in any one year are not necessarily 
indicative of the activity of the leather trade in that year. Com- 
paring 1937 with 1930, retained imports of undressed leather were 
down by about a sixth, and those of. dressed leather by a third. British 
exports of undressed leather were about the same in both years, 
and exports of dressed leather rose by about a half. The volume of 
imports of undressed leather in 1937 was nearly four times that of 
British exports. The real market of the British leather trade is the 
British boot and shoe trade, and in 1937 the Board of Trade index of 
production for leather and boots and shoes together was 
against 100 for 1930. 

The important thing about our imports of paper-making materials 
is that in 1938 seven-eighths by value consisted of wood-pulp, 
practically all from Baltic countries. Imports of both wood-pulp 
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and (isparto havo increased considerably, ])aper and paper-using 
trades being prosperous. Paper imports are chiefly newsprint, 
packing paper, and boards; newsprint was six times more in 
1937 than in 1930 and two-thirds of it came from Canada and 
Newfoundland. Imports of packing paper and board seem to have 
followed the course of merchant business; the former exceeding 
1930 quantities from 1933 onwards, and the latter from 1935. 
British exports of newsprint and other ])rinting papers go mainly 
to British countries and have barely maintained themselves. There 
is a substantial export of good-quality writing-paper and of 
stationery, but this too has liardly kept up. Exports of packing 
papers and boards are relatively small, but have increased. 

London has a large entrepot trade in rubber, and so the quantities 
retained in any one year are no indication of the condition of the 
rubber trades; in 1936 re-exports exceeded imports. Rubber tyres 
and tubes are regarded as parts of vehicles and are dealt with in 
Table XVl ; they form the main section of the rub})er manufacturing 
industry but both in home and overseas markets they are (h'pendent 
on activity in the production of cars and cycles. 


( o n el usion 

Space and time have ])revent(Ml any serious treatment of shipping 
movement, of the distribution of trade, and of prices, each of which 
might well occu})y a separate j)aper. But the following percentage 
table of distribution is instructive and brings out the increasing im- 
portance of the non-s(‘If-governing Crown Colonies, protectorates, 
and mandated territories which together form no mean colonial 
empire. 


l\\nLK XXVI 
Percentage of Total Trade 


linports frotii 

1 !):{() 


l'L\j>(>rts t(i 

I u;;o 

ni.-is 

Dominions 

1807 

25-82 

Dominions 

24*50 

20*87 

India 

4-89 

(>•08 

India 

0*28 

7*74 

Colonies, etc. 

5-56 

8-40 

Odonies, etc. 

0*t)4 

12*2t> 

Total 

20*12 

40-30 

Total 

4.3*51 

1 

40*87 

1 


With regard to values, the general average of retained imports 
fell from 128*4 in 1930 to ioo*o in 1935 and rose to 119-5 1937, 

falling to 112*7 in 1938, while British export values fell from 116*6 to 
100*0 and rose to 110*2 in 1937 and to 112*1 in 1938. Import food 
values were 132*2 in 1930, 118*3 in 1937 and 115*0 in 1938, and those 
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of raw materials were 127*6 in 1930, 125*7 in 1937 and 111*0 in 1938. 
Tlie average value of exports of Britisli manufactures (Class III) 
was much less violent in movement than raw materials, 117*8 m 
1930, 109*6 in 1937 and 112*6 in 1938. 

Though not so good a year as 1929, 1930 was still a fair year for 
export trade, and that there was a reduction of only 3*4 per cent, in 
the volume of British exports as a whole and of 1*3 per cent, in 
exports of goods wholly or mainly manufactured is very satisfactory, 
considering that in cotton yarns and manufactures the fall was 
7*8 per cent, and in coal 26*4 per cent. As the volume of British 
exports in 1931 was 23*5 per cent, below that of 1930 and the im- 
provement in 1933 was only 2*8 per cent, on 1931, the recovery 
afterwards was rapid. The falling-off of 11*3 per cent, in 1938 
compared with 1937 was partly due to high prices of materials, partly 
to the coming shadow of war, partly to increasing concentration on 
armaments, and l)artly to depression in cotton exports. There were 
signs of recovery in 1939, and it is not being unduly optimistic to 
say that had the world remained at peace British exporters would 
have expanded their markets, even if the rate of growth would not 
have been sensational. 


DisdJSsioN ON Mr. Ma(*rosty\s Paper 

The President thanked Mr. Macrosty for acceding so readily 
to his requ(‘st to fill a gap which had occurred at that meeting. It 
was fortunate that there was this gap, because otherwise tlie very 
interesting analyses wdiich the author had ])ut before them would 
not have been forthcoming. The paper show^ed also what an 
enormous amount of important material wtis contained in the Board 
of Trade reports, and how very little of it was worked out and 
shown to an interested public. Mr, Macrosty had given the Society 
a number of examples from this very important and interesting 
material. He had suggested lines of analysis, but he had by no 
means exhausted the material even wdthin the sphere which he liad 
selected. 

Dr. E. C. Snow said that he was very glad to propose a vote 
of thanks to his colleague Mr. Macrosty, for two reasons : the first 
because of the excellence of the paper itself, and the second because 
it afforded him the opportunity of expressing his gratitude to Mr. 
Macrosty and to Dr. Isserlis, for bearing so large a part of the burden 
of the Society in these days. For some months the Society had not 
been able to hold their meetings, but a good deal of administrative 
work had to be done, and this had entailed a greater burden, upon 
Mr. Macrosty especially, than ever before. 

The paper contained a great deal of material for discussion. 
Nowadays the question of export trade had to be considered almost 
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as a weapon of war, and lie hoped that his friend Sir Cecil Weir 
of the Export Council of the Board of Trade would contribute to 
the discussion from the point of view of the importance of export 
trade in war-time. He himself would deal with it, however, from 
the statistical point of view and as a general peace-time proposition. 

He would turn first to the table (p. 457) giving the volume and 
value of imports and exports for the period 1930-39 — which exhibited 
wdiat Mr. Macrosty had referred to as a major surgical operation. In 
spite of the operation, he thought some highly important facts were 
made perfectly evident. The period Mr. Macrosty had taken, 
from 1930 onwards, was, of course, a highly imiJortant period in 
the history of this country, but the year 1930 was very exceptional, 
and he was not sure that in comparing 1930 with 1938, the last 
full pre-war year, they were comparing two corresponding points 
in the trade cycle. He wished to suggest another form of com- 
parison over a rather longer period. It so happened that the earlier 
volume of the Board of Trade Journal dealing with these exports 
and im])orts gave certain particulars which enabled one to take 
these figures back to 1913, which happened to be just a generation 
ago, and the last full year before the previous war. Thus a com- 
parison of the figures of 1913 with those of 1938, the last full year 
before the present war, was likely to be of some value. 

The table given in the paper was divided into two main parts- - 
retained imports and British exports- and the last figures in each 
s(it related to the totals of the subdivisions food, raw materials, and 
manufactures. 

The table showed that, taking the year 1935 as loo, the volume 
of retained imports in 1930 was 106-3 and in 1938 108-7. These 
figures did not appear to indicate a very great change over that 
period, but if the year 1913 were taken, the corresponding index 
of volume was actually about 90. Obviously the figures over such 
a long period could only be approximate; nevertlieless it was the 
fact that the volume of imports in the period between 1913 and 
1938 — just one generation of 25 years — had advanced from about 
90 to 108. 

The next line gave the corresponding index of value in £ mill. 
Again taking 1935 as 100, the figure for 1930 was 128-4, ai^d for 
1938 112-7. If, again, that figure was taken back to 1913, the 
corresponding index would be found to be 120. In other words, 
while the volume index went up from 90 to 108-7, which was an 
increase of 20 per cent., the value index went down from 120 to 
1 12-7, a decrease of 6 per cent. That was the position with regard 
to imports. 

Turning to exjiorts, the volume of 115 in 1930 went down to 
98-6 in 19^. If the corresponding figure be taken in 1913, it would 
be found to be approximately 180 — that is to say, the volume of 
exports fell during those 25 years from 180 to 98-6, a decrease of 
45 per cent. With regard to value, the index of average price, 
which in 1930 was 116-6 and in 1938 112-1, in 1913 was only 85. 
Thus there had been a rise in price of exported material to the extent 
of 35 per cent., accompanied by a fall in volume of 45 per cent. 
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That was the general picture of the import and export trade, 
the imports increasing in volume, not greatly changing in value; 
the exports diminishing considerably in volume and increasing 
considerably in price. 

He was hoping that Professor Jones might be able to draw certain 
conclusions from those figures on the question of the price level, 
the importance of labour in respect of exports, and quite a number 
of other factors. He had merely desired to direct attention to the 
statistical aspect of the problem, which was extremely striking. 

Another point which was well brought out in the paper was the 
result of the import duties which were placed on imported articles 
in this country in 1931. In this connection he drew attention to 
the tables showing the changes in volume of raw materials and 
manufactured goods and in trade in machinery and vehicles. In 
1930 retained imports of manufactures had reached a figure of 
133*9 (again taking 1935 as loo) and in 1931 the figure was 136. 
Then came the duties, which immediately reduced it to 87*3, and 
in 1933 it was 90. But the. point he wanted to make concerned 
what had happened in the subsequent years. There had been a 
rapid improvement, and, on the whole, the import duties after a 
few years did not seem to have had a very great effect on the volume 
of the manufactured goods which were imported into this country. 
The effect was purely temporary, s])read over two or three years, 
and afterwards the imports increased substantially. This was 
brought out particularly in regard to machinery and vehicles. In 
the case of machinery the retained imports in 1930 were 162*9 and 
in 1931 146*1. They immediately dropped to 82*3 in 1932 and to 
70*7 in 1933. Then the tide turned; in 1934 they were up to 
99*5 and by 1937 they had actually reached the figure of 194*1, in 
spite of the duties on machinery, whic^h he suspected were not less 
than 20 per cent., and in many cases prol)ab]y more. Thus imports 
recov(ned their A^ohime in the course of a few years. 

Mr. Macrosty, in referring to the trade in textiles, mentioned 
particularly the falling off* in the exports of cotton yarns and manu- 
factures, particularly the exports to India. Those of them who 
two years ago took part in negotiations with India in the attempt 
to get a trade agreement, must have formed the opinion that any 
such attempt to increase textile trade with India on a permanent 
basis must encounter very severe obstacles. Indeed, it seemed 
quite a hopeless proposition. The loss in export trade of cotton 
yarns and cotton piece goods was shown in the table giving British 
exports of textile manufactures. In cotton piece goods the trade 
was down from 2,107 million square yards in 1930-32 to 1,741 in 
1936-38, and was probably less in the foMowing year, but that was 
to some extent compensated by a substantial export of textile 
machinery from this country to India. Whether it was a compensa- 
tion to export the machinery with which the goods were made rather 
than to export the goods themselves was perhaps a matter of con- 
troversy, but it was a fact that the loss of the export trade in the 
article which was consumed was frequently accompanied by an 
increase in the export trade in the machinery which m^e the article. 
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There was another extremely good illustration of that in the figures 
given for the exports of footwear. Before the last war the exports 
of footwear amounted to more than 20 million pairs a year, and 
recently the exports had been 4 or 5 million pairs a year. Even if 
the trade with Ireland were described as exports, the fact remained 
that these exports were only about one-fifth of what they used to 
be. This was largely brought about by the fact that within the last 
generation the making of boots had come to be much more of a 
machine matter than a handicraft, as it was in the younger days 
of some of those present. There was a very substantial industry 
in footwear machinery ; actually it was almost the world monopoly 
of one firm, and that firm was continually expanding its operations 
in other countries. This was a tendency which quite definitely 
had come to stay ; he saw no hope of reversing it, although a certain 
amount of export trade in footwear might be gained through the 
impetus which Sir Cecil Weir's organization was giving to export 
trade generally. At the same time he thought that people every- 
where had a habit of wanting to make the goods which they them- 
selves wore. 

There was just one other matter to which he wished to refer in 
connection with export trade-name ly, the relative value of the 
figures for exports of the various articles. All the figures given, 
of course, were gross. They talked about the exports of £20 million 
worth of coal and £20 million worth of cotton goods, but, of course, 
the two things were not of equal value to this country. The coal 
was entirely produced here, but the cotton goods first required an 
import of raw material which had to be paid for. In a paper which 
he read to the Society about nine years ago he attempted to indicate 
a way by which they might convert those gross values of exports 
into .a kind of net output of exports, and he desired to repeat an 
example taken from an industry about which he happened to know 
something. 

He took in the first place £i million worth of exports of leather 
and came to the conclusion that out of this, £200,000 represented 
native raw materials, £380,000 raw materials which had to be im- 
ported, £210,000 wages and salaries, and £210,000 remuneration of 
capital. In other words, of the £i million worth of leather exported, 
only £620,000 represented the net output, owing to the heavy 
importation of raw materials. He had then gone on to deal with the 
corresponding figures in the case of footwear, a more highly manu- 
factured article. If, again, £i million worth of exports were taken, 
only £60,000 represented native raw material, £280,000 imported 
raw materials, £370,000 wages and salaries, and £290,000 remunera- 
tion of capital. In other words, there was £720,000 of income to 
the country in exporting £i million worth of boots, as against only 
£620,000 in expdrting leather. The obvious conclusion was that 
it was better to export boots than leather. He had rather hoped 
that somebody would have developed that suggestion and set out 
other figures, because it seemed to him to be of considerable im- 
portance, from the point of view, for instance, of the Export Council, 
to know which were really the most valuable exports. Coal was 
VOL. cm. PART IV. V 
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probably at the top of the list ; he did not know which was at the 
bottom, but his own article of leather could not be far from the 
bottom, because so much raw material had to be imported for its 
manufacture. 

Sir Cecil Weir said that he was interested in the export trade 
both as a peace-time study and also in his capacity as an executive 
member of the Export Council, but at the present time he was 
most particularly interested in it as an important weapon of war. 
In the few remarks he had to make — and he had not prepared any- 
thing to say to the meeting, having come merely to listen to the 
paper — he would deal first with the general question of exports in 
ordinary times when the nation was not at war. He had felt for 
a good many years that this matter was being allowed to drift, 
and as Chairman of the Special Export Committee of the Association 
of British Chambers of Commerce he had the opportunity of pre- 
siding over a well-informed body of men who met in the latter 
part of 1938 and who, in January 1939, produced a report which 
was submitted to the Government, making a number of proposals 
designed to improve what seemed to them at that time to be the 
somewhat unsatisfactorily organized and ill-regulated condition of 
the British export industry. They had been hopeful that effect 
would be given to many of those recommendations, and this, he 
thought, would have been done had the war not broken out. The 
proposals were of a character which w^ould have stimulated the 
export trade. He was strongly in agreement with Dr. Snow that 
the whole situation of this country as an exporting country in normal 
times had very greatly altered since the year, 1913, which he had 
taken as his starting point. There had been, for example, the change 
to which Dr. Snow had alluded whereby, instead of exporting 
cotton piece goods, textile machinery was in some cases being 
exported instead. That showed even in 2)re-war times the way 
in which the wind was blowing, and he thought it gave a good deal 
of support to the view of quite a number of people that if secondary 
industries were going to continue to be developed in other countries 
as they were already being developed, there would have to be a 
much greater migration of population in order to provide permanent 
work for peoj)le who hitherto had chosen to reside in countries like 
Great Britain which relied for their prosperity on continuing to be 
great industrial countries. 

Dr. Snow had asked him to refer to the work which the Export 
Council was now doing. He desired in the first place to pay a 
tribute, as the President had done, to the statistical information 
that could be obtained from the Board of Trade. He had been 
working at the Board of Trade for the past three months, and had 
been amazed at the wonderful supply of informafion that there was 
in the Statistical Department of that office, and he was hoping 
that under the new organization of industry which they were trying 
to bring about for export purposes in war-time that statistical 
information would be made readily and easily available to industries 
in general. He did not know how it would have been possible for 
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the Board of Trade to have given or individual firms to have obtained 
much of that information under normal conditions, but the organiza- 
tion of industries in Export Groups had provided bodies which could 
ask for and obtain all the relevant statistics which they required 
for any attack any of them might desire to make upon a particular 
market. Up to the present it had been his experience that there 
was practically nothing which they had asked for, however detailed 
its character, which had not been produced by that Department at 
a very few hours’ notice. The export groups felt that this was going 
to be very helpful to them in the task they had undertaken. 

The importance of e.xport trade in war-time had been referred 
to by Dr. Snow, and in that meeting it was quite unnecessary for 
him to emphasize it. There was a gap of £6o to £70 million 
between the import and export figures, and, as many of those present 
knew perfectly well, they had no longer got the investments abroad 
and the other assets which they could use to pay for those imports 
over an indefinite period. It was therefore necessary to export 
larger quantities of goods if they were to continue to bring in as much 
as they would like to do. 

But he did not desire to suggest that they must at the present 
time necessarily pay for all their imports by exports. When fighting 
a war of a BUizkrieg nature, the important thing was to get the goods 
which were wanted at once, and he thought it would be wise policy 
for the Government to spend a larger proy)ortion of money in the 
first six months of the year on essential im})orts, instead of spreading 
it throughout the year, and thus to make sure that such raw materials 
as were w'anted were in the country and were made available for 
the conduct of the war. 

Sooner or later, however — and the sooner the better— they must 
try to make up for these enormous increases in their import figures 
by increasing the total value of their exports. In his position on 
the Export Council he would have their sympathy when they looked 
round Europe and realized that within the last three months the 
Scandinavian markets had been lost, and now Holland and Belgium, 
all of them extremely valuable markets for British industry. It was 
not perhaps entirely a loss from the material point of view, for 
these countries were themselves fairly substantial exporters, and, 
retaining— as he hoped Britain would always continue to do — the 
command of the seas, it should be possible for Great Britain to take 
over, for the time being at any rate, a good deal of the export trade 
done by European countries which would now come under the 
blockade imposed by the British Navy. 

The system which the Export Council was adopting was now, 
he thought, pretty well known. They were trying to bring all 
the industries of the country into Export Groups, founded on their 
existing trade associations, but representative ultimately of all the 
companies and firms who were manufacturer's and merchants in 
each of the industries, whether members of their trade associations 
or not. It had been a comparatively easy job to bring about this 
organization, because in no single case had any objection been taken 
by any firm which was asked to join an export group. When one 
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remembered that in ordinary times under peace conditions there was 
a great deal of bitter competition between firms, and that there were 
rival claims by trade associations to represent the interests of single 
industries, it was a remarkable tribute to the patriotism of industry 
that it should have been possible in a short time to have formed 
105 Export Groups, and he believed that by the end of the present 
month the figure would be nearer 200. 

One important question had been raised by Dr. Snow in his 
analysis of the figures given in the paper. He had referred to the 
distinction in value between one form of export and another. That 
was one of the matters to which particular attention was being 
paid. Obviously when they were obliged to cut down as far as 
they could their expenditure on imported raw materials, they wanted 
to export the most highly fabricated articles rather than those 
which were merely of a semi-manufactured character. They were 
taking the opporturiity of ascertaining from industries what was 
the value of an article sold in comparison with the value of raw 
material which it contained, and it was extraordinary what im- 
portance certain classes of exports had assumed in their minds and 
in the minds of the officials of the Board of Trade who were working 
with them. They discovered one type of article, for example, 
where the expenditure of perhaps £200 on a raw material such as 
steel would give an export running into a value of many thousands 
of pounds. Take another thing like needles, these were very 
valuable exports because the raw materials content was compara- 
tively small in proportion to the value of the finished articles. 
That was an illustration of how a small amount of raw material 
might greatly enhanc.e value. 

He did not entirely agree with Dr. Snow- partly perhaps because 

he was himself engaged in the leather industry- that leather was 

not a good example of valuable export ! Perhaps it was not as good 
as some others, but it had a fairly considerable value. Anything 
which had a value of two to one was a good export from the country’s 
point of view, though obviously it could not compare from the 
home content standpoint with coal, which was of 100 per cent, 
value as an export. There were, however, other considerations in 
the case of coal which could not be excluded. He thought that 
Mr. Macrosty would be pleased to know that while in the figures 
he had had at his disposal it was rather difficult to tell just which 
classes of machinery were making progress and which were not, 
under the Export Group system it was possible to obtain the most 
minute details as to what was being sold in certain markets, and 
that was going to be an extremely valuable thing for export manu- 
facturers and for the Government in the future. 

Although he was now talking about a war problem, the paper 
itself was concerned with export trade in peace years without any 
particular reference to the effect which the war must necessarily 
have had upon it. Nevertheless the figures which Mr. Macrosty 
had presented must be very valuable in any consideration of the 
post-war situation as it would have to be studied in due course. 
The tendency in British industry had always been intensely in- 
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dividualistic. Tliis had been its 'strength and its weakness. It 
had been its strength when Britain was the greatest industrial 
nation in the world, and its weakness in the period between the last 
and the present war. One good thing would come out of the in- 
volvement of this country in the war — namely, that under war 
conditions it had been possible to get industry to adopt a system 
of organization which it would have been almost impossible to 
have brought in only a short time ago. Having once had the 
experience of working together for this national purpose, those 
concerned would find that so many benefits were derived from it, 
not only for the industry as a whole, but even for the individual 
members of the industry, that when the war was over those who 
had come together to work as partners in the interests of the nation 
to increase its export trade would continue to work together as a 
matter of enlightened self-interest. There would inevitably be a 
greater co-operation between individual firms in the future than 
there had been in the past. 

Dr. Isserlts said that Mr. Macrosty had mentioned at the be- 
ginning of his remarks that by the bye-laws of the Society it was 
the duty of the Secretary to act as a stop-gap and to read a paper 
on some specific subject as and when directed. On this occasion 
he had contributed an analysis of statistics similar to the analyses 
he had made on j)revious occasions, in which the valuable material 
published by the Board of Trade was presented in a properly digested 
form and became available as a record for comparison in future 
years. It was his duty to second the vote of thanks to Mr. Macrosty, 
but Dr. Snow had already expressed those thanks in words better 
than he, the present speaker, could have commanded, and he had 
proceeded to make comments on the contents of the paper and to 
add much that was of value to the information by taking the com- 
parison back to the year 1913. He thought that on that point a 
little additional analysis might be added. As far back as 1925 
it was obvious that the great difficulty in the maintenance of exports 
was the fact that we were imitating the Dutch of the old rhyme — - 

In matters of commerce the fault of the Dutch . 

Is offering too little and asking too much. 

We were keeping our import prices at a very low level, and, perhaps 
because of . the conditions under which industry was carried on in 
this country, export^ prices at a high level. If the index of value 
were divided by the index of volume, it would be found on comparing 
1935 with 1938 import ‘‘ prices ” as a whole went up in the latter 
year to 103*7 as compared with 100 in 1935, while export “ prices ’’ 
as a whole went up to 113 * 7 . Those were the figures for imports 
and exports as a whole, but it was well worth analysing them further, 
as Mr. Macrosty had done in the paper. The story was exactly 
the same when 1938 was compared with 1930, and on going back 
to 1913, Dr. Snow had shown that the difference was still more 
marked. He was therefore a little worried over the author’s con- 
cluding sentence : There were signs of recovery in 1939, and it 
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is not being unduly optimistic to say that had the world remained 
at peace British exporters would have expanded their markets, 
even if the rate of growth would not have been sensational/’ He 
thought that the kind of organization which Sir Cecil Weir had 
described would probably become very necessary after the war if 
the discrepancy between import and export prices was to be reduced. 

There were one or two detailed points on which he might touch. 
One was with reference to the imports of raw sugar. Mr. Macros ty 
had shown that in spite of the fostering of the cultivation of sugar 
beet in this country, the import trade had not been reduced. We 
imported something of the order of 2 million tons of sugar a year, 
but whereas in 1913 that sugar came on an average a distance of 
2,000 miles, it now came on an average a distance of 6,000 miles or 
so. We might be importing a rather larger quantity of sugar, 
but with it we were importing a much larger quantity of service 
in kind. They had been told how valuable were the exports of 
leather goods because two-thirds represented home production. 
This applied equally to the exports of shipping services, although 
it was true that when the service consisted of carrying from China 
to Peru, then very nearly two-thirds of the freight was left behind 
in payment for services there. He hoped that the activities on 
which Sir Cecil Weir was engaged would be crowned with great and 
rapid success. 

The vote of thanks was put to the meeting at this point and carried 
unanimously. The President being obliged to leave, the chair was 
taken during the rest of the meeting by Dr. Snow. 

Mr. W. J. Williamson, who, after twenty years’ membership 
of the Society, was, he remarked, making his maiden speech, said 
that from the point of view of industrial organization they were 
not so much concerned to-day with figures and comparisons as with 
present-day facts. In a letter which he wrote to the Glasgow Herald 
of April 11 , he had pointed out that in January and February of this 
year there was an adverse trade balance of over £116 million, and 
for March one of £63,500,000, and for April £57,250,000, making 
a total of £236,750,000. He asked what was in the intelligent 
minds of exporters with long-range vision and practical experience 
of overseas trade. He thought they would want to know, in view 
of all this organization of the industrial groups concerned, what 
could be done to organize foreign buyers to buy British goods — 
how to entice or compel them to purchase the goods. Twenty-five 
years ago he was concerned in an exhibition under the auspices of the 
Manchester Chamber of Commerce showing what goods the then enemy 
countries were producing which could l3e produced here. During 
the six days that the exhibition was open it was visited by 4,700 
manufacturers and merchants, and it proved to be the foundation 
work of the newly established British Overseas Club. It was 
necessary to bear in mind that the potential foreign buyer cA)uld 
neither be induced nor compelled to buy British exported goods 
if the price was wrong; he must seek the lowest market. It was 
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not so much figures that counted, it was what could be sold and what 
could be done in this state of emergency to help the country. 

Mr. G. L. Schwartz said it might sound ungracious, but he was 
rather disturbed to find any practical importance being attached 
now to a particular point raised by Dr. Snow- namely, that in the 
case of some British exports a larger proportion, and in the case 
of other British exports a smaller proportion, was attributable to 
home effort. It was very plausible, of course, to talk about £100 
export of British coal in comparison with £iod export of British 
cotton goods, and to point out that practically the whole value of 
the coal was attributable to British effort, but that only about 
£30 of the cotton export was similarly attributable, and therefore 
to say that the coal export was the more important. But he thought 
the comparison was completely fallacious. The real comparison 
was between £30 earned net by a cotton export and £30 earned net 
by a coal export, and £i net export obtained in the one way was 
just as good as £i net obtained in the other. Suppose that £i 
million worth of diamonds were imported, and that the workman 
here by diamond cutting added a value of £1 ,000, so that the value 
when exported was £i,oor,ooo, would it be said in such a case that 
the value of the British effort was quite insignificant and that it 
would have been much better had the diamond-cutters been trans- 
ferred to the coal industry, when the whole of the value of the export 
would be attributal)le to British labour ? That would be a tre- 
mendous mistake. Men would be transferred from diamond- 
cutting, in w'hich they were very proficient, to coal-cutting, in which 
they were not proficient at all, and to work out a figure on those 
lines as indicative of British effort really took one nowhere. 

Mr. Macrosty in reply said that Dr. Snow’s comparison be- 
tween 1913 and 1938 dealing with retained imports as a whole and 
British ex})orts as wholes, was quite an interesting little calcula- 
tion, but, he would submit, only of limited value. On analysing 
the totals into at li^ast their component groups it would be found 
that the increase in the volume of imports was very largely due to 
imports of food and that the falling off in exports was largely due to 
coal and cotton. 

On the other point to which Mr, Schwartz had just alluded, he 
did not know that it was quite a fair thing to compare exports, 
say, of coal entirely raised by British labour and exports of cotton 
goods partially produced by British labour. Of course, in the first 
place, it must be remembered that in exporting coal one was des- 
troying a permanent piece of capital. Secondly, when considering 
that the raw cotton had been imported one should also take into 
account the export of British goods to pay for that imported cotton. 

He had been particularly interested in what Sir Cecil Weir had 
said, which was extremely valuable. It was ten years ago, almost 
to the day, since he, the present speaker, left the Board of Trade as 
an official for the last time, and now he was gratified to find that 
Sir Cecil* Weir and his colleagues had discovered that in the Board of 
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Trade there were statistics of such enormous value and that, more- 
over, there were men in that Department who possessed an expert 
knowledge of those statistics which it would be very difficult to 
equal anywhere else. Was it not a pity that it had taken a war- 
two wars — to make the merchants and manufacturers of this country 
learn the value of one great public Department ? He hoped that 
when this war had been won and they settled down to reconstruction 
those gentlemen would be good enough to remember what they were 
now learning and would be a little bit more forthcoming in assist- 
ance in peace time than they were in the years when he was at the 
Board of Trade. He was glad that Sir Cecil Weir had indicated that 
there was good hope that that would be the case. 

He thanked the members for their kind reception of what was 
certainly an important but, in his handling of it, rather a dull subject. 

As a result of the ballot taken during the Meeting the candidates 
named below were elected Fellows of the Society :™ 

George Abrahamson, D.Econ. 

Math Nath Bhargova. 

Clmrles T. MacGarvey. 

Ernest John Partridge. 

Corporate Eepresentati ve ^ . 

Arthur James Turner, M.A., D.Sc. representing The Linen Industry 
Research Association. 

James Urmston representing Callender’s Cable and Construction Co. 
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Some Constituents of the National Income 

The Valedictory Address of the President ^ Professor A. L. 
Bowley, C.B.E., Sc.D. 

[Given before the Royal Statistical Society, June 18th, 1940] 
Preliminary 

The no doubt laudable custom that a second address shall be 
exacted from the President on his termination of office has not been 
abrogated by the existing disturbances to detached and academic 
investigations. Thanks to the active co-operation of the Secre- 
taries, of those members of the Council still in London, and especially 
of the office staff', who have carried on the usual routine of the 
Society in difficult circumstances, the issue of the Journal has not 
been interrupted, nor, I think, have its contents deteriorated. 
Possibly even the discussions on the Papers, carried on by corre- 
spondence, have been more mature than the impromptu speeches 
to which we are accustomed. The membership of the Society has 
hardly declined and the financial position gives no special cause for 
anxiety. With the new President and in general the same personnel, 
the Society may confidently hope that any further difficulties will 
be met with energy and efficiency. 

In choosing my subject for to-day I naturally take that which 
has occupied a great part of my time for nearly two years, and which 
in fact is closely related to the first Paper I had the privilege of 
reading to the Society — that is, in 1895. It must not be assumed 
that I have thought of, or worked at, nothing but National Income 
during the intervening 45 years. Though all that I put forward 
to-day is on my own responsibility, and mainly without consultation 
with my colleagues, it is in fact largely the result of co-operative 
work. In 1938 the National Institute of Economic and Social 
Research delegated to a Committee of the London School of 
Economics the task of reporting on the National Income in any 
detail that should be found possible. During the twelve months or 
more prior to the outbreak of war, systematic research was carried 
on under my direction, with Mr. H. S. Booker as secretary and 
principal investigator. Since September I have worked through 
and extended the material, in consultation with Mr. H. Campion 
on several important problems. Only part of the subject has been 
completely explored, but I have the permission of the National 

u2 
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Institute to offer some results in a preliminary way, on the under- 
standing that the Institute is in no way committed, and that 
revision and amendment may be made in any subsequent publica- 
tion. As an Addendum to this paper, Mr. Campion has prepared 
a study of Salaries, on the same understanding as to the Institute’s 
rights. 

The central date for the investigation is 1931. For at that date 
we have the Censuses of Population and of Production, and the 
Ministry of Labour’s Report, on Earnings. Having established 
estimates for that year, we work back to 1924 to key on to the 
account that Lord Stamp and I gave for that year, and, on the other 
hand, carry it forward to 1938 or 1939. Here 1 do not attempt 
complete estimates, but only examine tlie course of the major con- 
stituents over the period. Also, having expressed my views on the 
measurement of Real Income at Manchester last November, I deal 
only with money income. Questions of definition do not arise till 
the relevant items have been measured. In fact 1 propose rather 
to examine the material and to test its sufficiency than to present 
any finished ])roduct. It may af)])ear that 1 have s])ent my effort 
in straining at a gnat and swallowing a camel. But the gnats are 
interesting, if vexatious, creatures, and we cannot decide that they 
are unimportant till we have examined them. As to the (‘arnels, 
my gullet is less capacious than that of some writers oii Income, 
but I have done my best to de-hump them and put them in suitable 
compounds. 

It is only possible within the limitations of a Pa])er to describe 
the sources and methods and present the results. The wdiole 
Journal itself would not contain all the data and the tedious com- 
putations involved in their analysis. For example, there is an 
enormous mass of arithmetic behind the statement that the succes- 
sive Returns of Earnings confirm the estimates of the course of 
wages derived from other sources. 

The Numhe? of “ Persons Gainfally OccupieJP 

The Po})ulation Censuses of Great Britain show in considerable 
detail the numbers of persons classed as gainfully occupied at the 
Census dates. For intermediate years it is necessary to estimate 
them by interpolation and hypothesis. 

The procedure adopted is to take the Registrar-Generals’ esti- 
mates of numbers of all persons and their age and sex distribution 
each year, and apply to each grade the percentage of occupied to all 
recorded for the year 1931. In Table 1 it is seen that there have 
been significant changes in some of these percentages in recent 
decades, and it is interesting to speculate on their causes. For boys 
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under j 8 years, and especially under i6 years, the [)erceutage has 
diminished, it may be hoped for the reason that more continue 
their education or training after i6 years. On the other hand, for 
girls and young women in the grades up to 25 years the percentages 
occupied have increased, presumably a transfer from ‘‘ helping 
mother ’’ to paid work. In other age-groups below 65 years for 
males and 55 years for females there has been little change. In the 
higher age-groups for females the reduction (at least between I9II 
and 1921) is due to lower employment of married women and 
widows. For males the reduction is only since 1921 ; this is 
possibly due to old-age pensions, possibly to greater reluctance to 
employ elderly men, possibly to changes in age-grouping within the 
grades. These changes apply to the relatively less important age- 
groups, while in the central grades which include the bulk of the 
occupied population the changes have been small, and smaller for 
the numerically more important males than for females. 

The age-grouping in respect of occupation is not the same under 
25 years as that in the Registrars’ Annual Estimates, and adjusted 
percentages have been used as shown in the lower part of Table 1. 

The Census of North Ireland has not been taken at the same 
dates or in the same detail as that of Great Britain, but some 
estimate is availal)le every year. The numbers com})uted as occu- 
pied in Great Britain have been raised year by year by a fraction 
falling from i‘0288 in 1924 to 1*0277 in 1931 and rising a little after 
1931. 


Table I 

Occupied Persons as Percentage of all Persons 
Great Britain 




Males 



Eemales 


Age 









19U 

1921 

1921 

1921 

1911 

1921 

1921 

1931 


14- 

72-8 

(i4-8 

04-8 

63-2 

47-8 

44-7 

44-7 

50-6 

10- 

92*0 

91-5 

91-5 

89-8 

69-4 

71-2 

71-2 

75-0 

18- 

90-8 

96-8 

96-8 

96-6 

65-4 

66-5 

66-5 

70-9 

25-1 

98-5 

97-9 1 

97-9 

98-4 

} 29-3 

. 28-4 [ 

33-6 

36-5 

35-/ 

97-8 

98-2 

22-8 

24-4 

45- 1 

94-1 

94-9 { 

96-8 

96-7 

}21-6 

20-1 1 

20-8 

21-0 

55~) • • 

90-8 

91-2 

19-2 

17-7 

05-1 

70-/ 

56-9 

59-0 1: 

79-8 

j 05-4 

}n-5 

ioo{ 

15-2 

12-2 

40-2 

33-4 

0-5 

5-5 

Aggregate 14- 

92-7 

! 91'8 

91*8 

90-5 

35-4 1 

33 7 

33-7 

34-2 


Computed from the 22nd Ahs. of Lab, Stut., pp. 2 -3. 
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Percenta<ges Applied to Anmml Esthnates of Population to 
Approximate to Number Occupied 


Age-group 

Males 

I 

Females 

14- 

51-6 

400 

15- 

92-3 

70-6 

25- 

98-4 

36-5 

35- 

98-2 

244 

45- 

96-7 

210 

55- 

91-2 

17-7 

65- 

47-9 

8-2 


Table II 

Estimated numbers of Occupied 
Persons 

Great Britain and Northern 
Ireland 


Estimated numbers of 
Wage-Earners 

Great Britain and Northern 
Ireland 


Year 

1921 

Males 

1401 

Females 

583 

Total (OOOO’s 
oruitted) 
1984 

Males 

1008 

Females 

401 

'Fotal 

1469 

1924 

1413 

627 

2040 

1060 

429 

1489 

1925 

1426 

630 

2056 

1068 

431 

1499 

1926 

1438 

632 

2070 

1075 

431 

1506 

1927 

1456 

635 

2091 

1086 

434 

1520 

1928 

1467 

637 

2104 

1092 

434 

1526 

1929 

1481 

641 

2122 

1100 

437 

1537 

1930 

1495 

642 

2137 

1109 

437 

1546 

1931 

1519 

643 

2162 

1124 

437 

1561 

1932 

1537 

642 1 

2179 

1135 

436 

1571 

1933 

1543 

638 i 

2181 

1137 

432 

1569 

1934 

1549 

633 

2182 

1139 

429 

1568 

1935 

1569 

639 

2208 

1152 

433 

1585 

1936 

1587 

645 

2232 

1163 

436 

1599 

1937 

1595 

647 

2242 

1166 

437 

1603 

1938 

1613 

653 

2266 

1177 

441 

1618 


Estimated IJistrihution by Age of Occupied Persons 
Great Britain and Northern Ireland 


Age-group 

Males 

Females 

1924 

1931 

3938 

1921 

1931 

1938 

14r-21 

164 

151 

141 

299 

286 

274 

21-55 

683 

681 

679 

626 

626 

626 

55-65 

112 

122 

127 

54 

63 

71 

65- 

41 

46 

53 

21 

25 

29 


1000 

1000 

1000 

1000 

1000 

1000 


The number of occupied persons in the United Kingdom ex- 
hibited in Table II have been computed by the methods described 
in the preceding paragraphs. 
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Change in Age Distribution. 

The well-known changes in the age and sex distribution of the 
population are naturally reflected: in the ages of the occupied. The 
result is summarized in the lower part of Table 11. 

For both sexes the proportions under 21 years have diminished, 
those for the central group 21 to 55 years have changed little, and 
those in the higher age grades have increased. 

Since gainful occupation diminishes rapidly among women after 
the age 25, the effect of this change is shown in a slow rate of 
increase in the total occupied in the whole period 1924 to 1938, and 
an actual fall from 1932 to 1935, when the low birth-rates of 
1916-29 were effective. 

Number of Wage-Earners. Earning Strength. 

It is important to emphasize that for purposes of estimating the 
National Income by the method of aggregating individual incomes 
it does not matter much whether a person is counted as a wage- 
earner or as salaried and in the intermediate group so long as the 
number concerned is small, since the income in marginal cases is 
much the same in the two groups. But for purposes of estimating 
the wage-bill we must have some hypothesis on which to base the 
change in the number of wage-earners, and obtain factors to apply 
to a better-founded estimate at one date, in this case at 1931. 

In my Wages and Income Since 1860, Appendix E, I classify the 
occu])ati()nal groups in the Censuses as Wage-Earning and Others, 
and obtain 

Percentage of Wage-Earners to All Occupied. 



Males 

Females 

]!»21 

75-5 

68-7 

1931 

74-0 

()8-0 


Here shop-assistants are excluded from wage-earners. 

I have assumed that the fall in the percentages here shown has 
continued uniformly from 1924 to 1938; e.g., the percentage for 
males is taken as 75*05 in 1924 and 72*96 in 1938. These per- 
centages are applied in Table II to the numbers occupied to obtain 
estimates of the numbers of wage-earners in each year. 

Allowance is now to be made for the numbers of unemployed 
wage-earners. For this purpose the usual percentages of insured 
persons unemployed are averaged annually for males and females 
separately, with some adjustment in 1937 and 1938 to eliminate the 
effects of change in the method of enumeration and the inclusion of 
additional occupations (Table III). 
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The numbers of wage-earners thus discounted are shown as 
“Employed Wage-Earners’’ in Table III. The numbers for the 
year 1926 were placed in brackets and are subject to modification in 
the sequel, for the percentage unemployed that year, excluding as 
it does the men actually involved in the coal-stoppage, does not 
measure the whole reduction in employment ; nor is it probable 
that it allows sufficiently for reduction of work in other industries. 


Table III 


Year 

U nomploYCMl 
Per cent. 

M F 

Employifd 

Wage-earners 

uOOO’s 

M F 'Fotal 

Earning 

Strength 

Index-DUinbers 

W age*rates W age Bill 

A, B, Aj B. I) 

Aggregate 
ammal 
Wages 
(exc. shop- 
assistants) 
£Mn. 

1924 

n -0 

8'6 

943 

392 

1335 

1000 

1000 

1000 1000 

1000 

1000 

~^1496 

1925 

12-2 

8*6 

938 

394 

1332 

999 

1014 

1016 1013 

1016 

1015 

1520 

1926 

(13-5) 

(9-9) 

(930) 

(388) 

(1318) 

(990) 

1016 

1012 (1006) (1002) 

993 

1485 

]927 

11-0 

6-2 

967 

407 

1374 

10.34 

1015 

1006 1049 

1040 

1040 

1555 

J928 

12-3 

7*0 

958 

404 

1362 

1026 

1007 

991 1033 

1016 

1016 

1520 

1929 

11*6 

7-3 

972 

405 

1377 

1039 

1001 

982 1040 

1020 

1020 

1525 

J930 

16-5 

14-8 

926 

376 

1302 

983 

992 

984 975 

968 

968 

1450 

1931 

22‘6 

17-9 

870 

359 

1229 

929 

979 

965 910 

897 

897 

1340 

1932 

25-2 

13*7 

849 

377 

1226 

928 

962 

947 89.3 

879 

879 

1815 

1933 

23.-1 

11-4 

. 874 

383 

1257 

953 

949 

940 904 

896 

896 

1340 

1934 

19*3 

lOO 

917 

386 

1303 

989 

949 

944 939 

934 

950 

1420 

1935 

17-6 

9-8 

949 

391 

1340 

1019 I 

960 

955 978 

973 

1000 

1495 

1936 

14‘8 

8-6 1 

991 

398 

1389 

1058 

985 

982 1042 

1039 

1060 

1586 

1937 1 

12'15t 

7*7t { 

1024 

403 

1427 

1088 j 

1020 

1019 111!) 

1 109 

1120 

1675 

1938 

13*86t 

IPSt 

1014 

390 

1404 

1072 

1056 

1069 1132 

11.35 

1130 

1690 


t Adjusted from the published figures to allow for the change in the method of enumeration 
and for the inclusion of additional occupations. 


It is noticeable that with the increase in female uneniployment 
since 1936, the number at work is lower in 1938 than in 1924. 

The index-numbers of wage-rates used as one factor in estimating 
the National Wage Bill make no allowance for change in distribution 
of the labour force by sex or age or between industries. 

From details given on p. 497 below it appears that the 
average wage of males under 21 years is about 45 per cent, of adult 
wages. It may be taken for granted that the average earnings of 
men over 65 is lower than that of men aged 21 to 65, but it does 
not seem possible to judge how much lower. In the following 
Table the effect on average wages of the change in age distribution 
of males over the whole period 1924-38 is shown on various 
hypothesis.* By adult wage-rates is meant the average for men 
aged 21 to 65; by “elderly” is meant over 65 years, by 
“ juveniles ” under 21. 

* For example, the central entry is computed from the lower part of Table 
II, thus ; 

141 X 0-45 + S06 X 1 -f 63 X 0*80 
164 X 0'45 4- 796 X 1 -f 41 X 6*80 ' 


1*0113. 
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Effect of Changee of Age Distribution of Males on Average 
Wages (1924 to 1938) 


Per cent, of juvenile to adult wages 
Per cent, elderly 


to adult wages 

40 

45 

50 

50 

1 009 

1007 

1-006 

75 

1012 

1011 

1-009 

80 

1013 

1011 

1-010 

85 

1013 i 

1012 

1-012 

100 

1015 

1014 

1 

1012 


The effect of the relative diminution of the young is therefore 
about i‘i per cent, spread over 14 years. 

For females the average wage over 21 years is about 64 per cent, 
of average adult wages. If the average wage over 55 years was 
also 64 per cent, of average adult wages, no correction would be 
needed between 1924 and 1938. If we assume that the average 
uiider 21 is 64 per cent, of the average 21 to 65, while over 65 the 
average is half that for 21 to 65, the correcting factor is 1*0057, 
that is about half that for males. The correction is in any case so 
small that it is unnecessary to aim at greater precision. 

The effect of the increase in the number of male earners relative 
to female is of more importance. 

Write hw for the average wage; of finnales, where w is that of 
males. 

Write 7 for the iudex-mimlier of wages, allowing for no change 
in age or sex distribution. 

Use the figures for employed wage-earners in 1924 and 1938. 

Then a little consideration will show that when changes in sex 
and age distribution are taken into account, we should have for the 
change of the National Wage Bill from 1924 to 1938 : 


instead of 


1014 X 1*011 + 390 X l-OOfU- . 
943 1- 392^; 

1014 f 390 j 
943 + 392 ^ 


h is known to be in the neighbourhood of 0*5, and the ratio of 
these two fractions hardly changes as h varies from 0-45 to 0-55. 

The first fraction is nearly 2 per cent, greater than the first, and 
this is the whole increase to l)e applied over the period to allow for 
increased earning strength. 

To obtain an index of earning strength we have therefore to 
increase the total numbers of employed wage-earners (Table III) 
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progressively about 0-14 per cent, per annum, and it is not wortli 
while to try to adjust this regular progression. This having been 
done the column is transferred to the base 1000 in 1924 to give the 
index of earning strength in Table III.* 

The Index of Wage-Rates. 4 

In Table III are given two index-numbers of wage-rates : A 5 
that computed monthly for the London and Cambridge Economic 
Service and explained in detail in Memorandum 28 of that Service ; 
Bi that published by the Ministry of Labour, and discussed by Mr. 
Eamsbottom in the paper to the Royal Statistical Society (1935, 
Part IV) and brought up to later dates in the Journal 1938, p. 202, 
and 1939, p. 289. The structure of these numbers is well known. 

depends on a wider range of industries than does and it is 
adopted in the sequel. It is remarkable that they march closely 
together and are nearly identical in 1937 (compared with 1924). 

Both index-numbers are on the basis of unchanged numbers and 
age and sex distribution and should therefore be applied to the 
index of earning strength to obtain an index of the National Wage 
Bill, not to the unadjusted numbers of earners. 

They also neglect any change in the relative importance of 
industries. I have examined this effect in my Wages and Income, 
pp. 107-110. From 1924 to 1931 it is negligible, and from 1931 to 
1935 the computed effect is an increase of under i per cent, in the 
industries covered by the Census of Production. But when mining 
and agriculture are included there may be some modification. I 
have combined this change with the more important adjustment 
that I proceed to discuss. 

It is clear that index-numbers that depend primarily on changes 
of time- and piece-rates do not necessarily give an exact measure- 
ment of earnings. For apart from complete unemployment, for 
which allowance has already been made, there are facilities for 
increased earnings on piece and for overtime and less broken time, 
when industry is prosperous. Further it is well known that an 
arranged change in piece-rates is not necessarily proportional to the 
corresponding change in earnings. These relationships can be tested 
by the general returns of earnings published by the Ministry of 
Labour for 1924, 1928 and 1931, supplemented by information 
regarding coal-mines, railways and agriculture. On the basis of 
these data I estimated average earnings for males and females 
separately in my Wages and Income, p. 51. It remains to combine 
these by the help of the numbers of occupied wage-earners. 

♦ For example : the figure for 1938 is 1000 X 1404 X 1019 -f 1335 « 1072. 
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Average Earnings 



Males 

Females 

All Wage -earners 


Nuni- 


]Sfum- 




Index -numbers 


bers 

Average 

bers 

Average 

Average 

— 



000 ’8 


OOO’s 




B, 

B, 

1924 

943 

r)4-4<s. 

392 

27-5^. 

46*5.9.= 

100-0 

100-0 

100-0 

1931 

870 

53-7#. 

359 

26-9^j. 

45-9.9. 

98-7 

96-5 

97-0 

1935 

949 

r)4*7.s‘. 

391 

27-3.9. 

46-7.9. 

100-5 

95-5 

96-3 


. Here the index-numbers first given are proportional to average 
earnings; is that from Table III, and B 3 is B^ adjusted for the 
greater change in “ earning strength ” than in numbers occupied, 
a change which has already had its effect on the estimates of 
average earnings. 

We find then that earnings of employed wage-earners had 
decreased rather less than rates between 1924 and 1931, and 
increased between 1931 and 1935, when rates dropped. 

We can make a rough test of the relation between wage-rates 
and earnings by comparing the details of Mr, Bamsbottom’s index 
with records of earnings in eight industries, viz. : Cotton, Wool, 
Boots, Bricks, Pottery, Coal, Kailways and Iron and Steel Produc- 
tion. The first five depend on the statistics of members employed 
and earnings, given monthly in the Ministry of Labour Gazette. 
For this purpose the average earnings shown each November, as 
compared with those a year before, have been computed for com- 
parison with Mr. Ramsbottom’s December figures. For coal the 
average earnings per shift in the fourth quarter of each year are 
taken ; for Railways the annual report on earnings for March or 


Table IV 

Index-nu7nbers of Approxmiate Earivmgs (E) Compared tvilh 
Constitue7its of Wage-Rates Numbers for December * 



1 

! 

Cotton 

E B 

Wool 

E B 

Boots 

B B 

Bricks 

E B 

1 

Pottery 

E B 

Coal 

E B 

Rail- 

ways 

13 B 

Iron 

and 

Steel 

E B 

General 

Average 

E B 

1(124 i 

100 100 

(103) 1(K) 1 

100 

100 

100 100 

100 100 

100 

100 

100 100 

100 

100 

100 

100 

192(5 i 

90 

100 

100 

100 

101 

103 

98 101 

110 100 

— 

99 

103 100 

— 

95 

100 

100 

1928 

99 100 

102 

100 i 

93 

98 

95 101 

103 100 

87 

87 

102 96 

96 

90 

97 

96 .V 

1929 ^ 

94 

94 ! 

105 

99 1 

100 

98 

96 101 

103 100 

87 

87 

102 96 

98 

90 

98 

96 

1930 

86 

94 

95 

91 

98 

98 

96 101 

96 91 

88 

85 

100 98 

92 

90 

94 

93.V 

1932 

86 

86 

92 

84 

94 

93 

86 100 

89 91 1 

87 

84 

96 94 

87 

86 

89 

90 

1954 

86 

86 

95 

82 

96 

93 

94 100 

96 91 

87 

84 

95 95 

98 

89 

93 

90 

1986 

89 

84 

99 

82 

98 

91 

96 101 

96 95 

88 

84 

97 96 

111 

92 

97 

901 

1936 

91 

87 

100 

89 

97 

92 

99 104 

99 98 1 

95 

91 

99 96 

108 

96 

98i 

94 

1937 

98 

92 

95 

89 

97 

96 

103 104 

99 100 

103 

97 

102 99 

118 110 

102 

981 

1938 

96 

93 

108 

89 

101 

99 

100 104 

97 100 

1 

106 

97 

105 99 

120 116 

103 

994 
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April each year ; for Iron and Steel Production the annual earnings 
as computed by the Iron and Steel Institute. There are many 
minor and some more important difficulties in making the com- 
parison, and it does not seem to be worth while to do more than 
give rough averages. 

The series of general averages agree so closely till 1932 that it 
seems best not to modify the original index-numbers in Table III 
prior to 1934; but in the years of improving trade adjustment 
seems to be justified. The industries selected probably contain oh 
the whole a larger element of piece-rates or greater opportunities of 
overtime (in the case of railways) than do industries in general, and 
a smaller increase than that suggested by the figures here is 
probably justified.* The following paragraphs throw some light on 
the problem. 

The Wage Bill ay\d Income Tax, Schedule 1). 

There is a close relationship between the computed index- 
numbers of the Wage Bill and “ Actual Income ” under the Income 
Tax, Schedule D. The data for the years 1924 to 1935 are given 
in Table V and in the ac^companying diagram. 1926 is omitted 
from the computation, since the average number of occupied wage- 
earners in that year is doubtful. 

By the usual method of partial correlation, in which the effect 
of the time-element is separated we obtain the equation 

y' = 434 + 0-57Z + 4-6/, ± 12 

where Y' is the wage-bill index, £A Mn is the actual income in 
Schedule 1) f and t is the number of years measured from 1930. 

The mean square deviation of Y' as computed from Y the given 
index is approximately 12, or 1*2 per cent. 

The fit of the computed line (Y') to the given line is very close 
from 1929 to 1934. 

Y' is computed from values of Y raised in 1934 and 1935 on 
d priori evidence that earnings increased more than weights. 

If, however, we used the original values of B 2 in these years we 
obtain a modified equation 

Yf = 490 -f 0*505 A + 1*29^. 

Neither equation should be regarded as representing a permanent 
relationship between the wage-bill and Schedule D. Different 

* In Table IV it is noticeable that from 1935 to 1936 in the general averages 
earnings increased less than rat^ s. It appears from more detailed records that 
rates were raised at a later stage in the period of improving trade than the 
increase of earnings, as indeed we might expect. 

f The assessment of each year, e.g., 1925-26, is compared with the wage bill 
of the previous year (e.gr., 1924). 
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Wage-Bill Index and Schedule I) 



1924 1925 192e 1927 1928 1929 1930 1931 1932 1933 1934 1935 

X. Schedule B. Actual Income £ mn. x X 1925-6 placed under 1924, etc 

r. Index of National Wage Bill. 1924 -=1,000. o o. 

V' = J-. Y -L 4.*n/ ivhm'f* t. 19 mimliftr r»f vAn.ra 1 OMO 
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Schedule D 

Wages-Bill Index Estimates Computed 
from Formula 

Year 

Actual Income ! 
£ A’ mn. 

Year 

Y 

Y' 


1925-26 

1033 

1924 

1000 

995 

1004 

1926-27 

1064 

1925 

1015 

1017 

1021 

1927-28 

1013 

1926 

— 

993 

996 

1928-29 

1065 

1927 

1040 

1027 

1024 

1929-30 

1078 

1928 

1016 

1039 

1032 

1930-31 

1032 

1929 1 

1020 

1018 

1010 

1931-32 

922 

1930 

968 

959 

956 

1932-33 

802 

1931 ! 

897 

896 i 

896 

1933-34 

756 

1932 

879 - 

874 

874 

1934-35 

829 

1933 

896 1 

920 

912 

1935-36 

858 

1934 

949 

941 

928 

1936-37 

944 

1935 

1005 

995 

973 


periods of years yield different coefficients. But a close relationship 
between the movements is demonstrated, and explanations may be 
sought in years where the divergence is at all considerable. 

On the evidence of these figures I propose to adopt the number 
993 as the wage-bill index for 1926. 

For the years 1934 to 1938 the evidence is somewdiat conflicting. 

Using provisional estimates for Schedule D for the years 1937-38 
to 1939-40, we have alternative estimates as follow : 

Estimates of Wage-Bill Index 



A, 


Y' 

r,' 

Adopted 

1934 

939 

934 X 1 016==: 949 

941 

928 

950 

1935 

978 

973 X 1 030= 1002 

995 

973 

1000 

1936 

1042 

1039 X 1024= 1064 

1048 

1019 

1060 

1937 

1110 

1109 X 1016= 1127 

1090 

1054 

1120 

1938 

1132 

1135 X 1016= 1153 

1 1075 

1038 

1 130 


Here the multiplier applied to B2 is obtained by assuming that 
the general excess of the movement of earnings over rates is half 
that indicated by Table IV. For 1935 the excess is in the same 
proportion as that indicated by the Wage Census (p. 499 above). 

During the time of expanding employment, 1935-37, the wage 
index-numbers show a stronger movement than does Schedule I), 
and are I think to be preferred. 

In 1938 there was a reaction in industry and employment, and 
it would be anticipated that the factor to be applied to B would be 
less than unity. But the tendency to increased wage-rates was 
continued, while the actual amount of Schedule D is not known to 
me at the time of writing. 
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From these considerations I adopt the figures shown in the last 
column with considerable hesitation. 

The results are shown under D in Table 111. 

For completeness at this stage the Wage-Bill Index is applied to 
the estimate of earnings in 1931 discussed below and the results are 
shown in the last column of Table III. So far the earnings of shop- 
assistants are excluded. 

It is interesting to compare the estimate for 1924, here £1,496 
Mn, with that made in The National Income, 1924 (Bowley and 
Stamp), which (excluding shop-assistants) was £1,480 mn. The 
present estimate is based primarily on reports on earnings in 1931, 
worked back by index-numbers of wage-rates and earning-strength. 
The earlier estimate was based on the Wage Census of 1900, worked 
forward by estimates of the occupied and employed population, and 
wage-indices computed partly from the Wage Returns of 1924, but 
largely from other sources. A possible error of z\z 5 per cent, was 
suggested for 1924. It is very remarkable that the two estimates 
differ by only i })er cent. 

The whole series from 1924 to 1931 is about i per cent, higher 
than that given in my Wages' and Income, p. 77. From 1931 to 
1935 it is 1 1 per cent, higher. The revision of the wage and 
earnings index and of the number occupied for 1936 makes the new 
estimate i per cent, lower than the old in that year. 

Note on Wages of Juveniles. 

There is need for a systematic study of the rates of wages of 
boys, girls and young persons up to the age at which full adult 
rates are received, and indeed of the progression of earnings also 
for younger adults when the maximum is not reached till after 
some years of experience. I commend such a study to Fellows of 
the Society or to competitors for the Frances Wood Memorial Prize. 
Meanwdiile I have put together the data relating to the subjjsct in 
“ Standard Time Rates and Hours of Labour, 1929,” a publication 
which was kindly annotated for me at the Ministry of Labour in 
connection with another investigation, so that most of the figures 
used apply to the year 1937. 

The Table and diagram given should be regarded as the results 
of only a preliminary and rough investigation, the main purpose of 
which was to estimate the effect on “ earning strength ” of the 
relative falling-off of young earners. On any reasonable hypothesis 
that effect was found (p. 497 above) to be trifling. 

The averages in Table VI are simple averages based on 262 
entries for males (including 49 for agriculture) and 128 for females. 
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The entries are not distributed in accordance with the importance 
of industries, but nothing appeared to be gained by any system of 
weighting ; one which I applied did not affect the result. 

Table VI 


Juveniles’ Weekly Wage-Rates 

(shillings) 


Age 

14 

16 

16 

17 

18 

19 

20 

21 

Bricks, chemicals ... 

131 

Males 

15*8 

19*1 

23*2 

28*9 

34*1 

39*3 


Metal, engineering ... 

11*2 

13*4 

15*9 

19-4 

25-3 

29*8 

34*3 


Textiles 

11-3 

13*2 

16*7 

20*9 

26*3 

31*1 

36-2 


Clothing 

11*4 

14*5 

19*5 

24- 1 

29*0 

32*9 

35*8 


Boots (minimum) ... 

120 

160 

20*0 

25*0 

30*0 

36*0 

440 


Food 

12*6 

14*7 

17*6 

21*5 

27*5 

33*9 

42*0 


Wood, furniture 

— 

— 

15*5 

17*1 

25*6 

341 

41*5 


Paper, printing 

11-3 

15*0 

19*2 

24*4 

30-2 

36*4 

44-5 


Building, artisans ... 

9-8 

11*3 

14 2 

17*2 

21*5 

28*5 

40*8 


„ labourers 

Transport 

14*4 

14*4 

21*5 

21*5 

28*7 

28*7 

43*1 


160 

160 

20*0 

250 

30*0 

35-0 

— 


Distribution 

121 

14*6 

18*4 

23*0 

28-7 

36* 1 

42*5 


Agriculture * 

11-2 

13*9 

16*8 

204 

23*9 

26*6 

290 


Miscellaneous 


15*2 

18*0 

22*6 

28-6 

34*2 

39*8 


General average 

121 

1 

14*3 

18*0 

21*8 

27*4 

32*7 

39*0 1 


Chemicals 

11-8 

Females 

13*8 1 16*1 

19*4 

! 22*2 

24*2 

260 

28*1 

Metal, engineering ... 

10*5 

12*3 

14*6 

17*2 

22*0 

1 24*6 

25*2 

25*3 

Textiles ... 

10-8 

13 4 

16*4 

20* 1 

240 

I 26*3 

27*9 

28*5 

Clothing 

10- 1 

13*0 

17*0 

2M 

25*7 

i 28*3 

30*6 

31*6 

Boots... 

120 

160 

20*0 

25*0 

300 

! 30 0 

30*0 

300 

Food 

11-8 

14*7 

16 7 

20*9 

24*5 

27*3 

29*5 

34*1 

Furniture 

10-7 

12*8 

16*6 

21*9 

29*0 

33*8 

38*6 

38*6 

Paper, printing 

8-9 

11*4 

15*9 

22*3 

25*6 

27*3 

29*0 

31*6 

Distribution 

10-2 

12*4 

15*1 

18*2 

23*1 

26-9 

30*2 

32*7 

Miscellaneous 

— 

11*8 

14*4 

18*1 

22*4 

25*5 

29*0 

1 30*9 

t 

General average 

10-6 

13*2 

16*3 

20*4 

24*9 

27*4 

29-6 

3M 


* In the year 1933. 


There is considerable variety in the upward steps in wages year 
by year in different occupations, and there is often a distinction 
between apprentices and others. On the whole the statements 
confirm the general impression that in unskilled male occupations 
wages start higher, increase at first more rapidly and reach their 
maximum at an earlier age, than in skilled occupations. In the 
latter the wage at 20 years is considerably below the standard rate 
for adults, and it appears that there is a sudden jump at the age 21. 

From the Table and diagram it is seen that girls start at nearly 
the same rates as boys, but make slower progress especially after 
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17 years of age, and by the time they are 21 are usually receiving 
adult wages. The actual age at which adult rates are payable 
varies from trade to trade. 

The dotted lines in the diagram are intended to indicate progress 
towards an average adult wage of 55,9. to 605. for men and 33.9. to 
36.9. for women. 

Average Weekly Wage-rates of Juveniles, 1937 
Shillings Shillings 



14 15 16 17 18 19 20 21 Adult 


Ages. 

The general averages for females agree closely with those recorded 
in the New Survey of London Life ami Labour, Vol. VI, pp. 82-4. 
Their earnings in factories, workshops, etc., average i36\ 6d. at 14 
to 16 years, 185. 6d. at 16 to 18, 25.9. 6d. at 18 to 20, 305. 6d. at 20 
to 25, and 33,9. 6d. for all ages 20 to 65. It might have been 
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expected that London wages would be higher than provincial, but 
the figures here assembled do not support this view. 

Total wages in 1931. 

The Population Censuses of England and Wales and of Scotland 
of 1931 and that of Northern Ireland in 1926, together with some 
subsidiary information, enable us to classify gainfully occupied 
persons as follows : 


IJ nited Kingdom y 1931 


(OOO’a) 



Males 

Females 

Totals 

Wage-earners ... ... 

9,035 

3,793 

12,828 

Shop-assistants, etc. 

606 

494 

1,100 

Salaried and employers in agriculture 

215 

20 

235 

Others ... 

2,548 

1,211 

3,759 

Workers on own account ... 

965 

361 

1,326 

Total 

13,369 

5,879 

19,248 

Unemployed 

2,014 

575 

2,589 

Total 

15,383 

6,454 

21,837 


In this total is included an estimate of the number of fishermen 
and seamen absent on Census night. 

In the present section shop-assistants are distinguished from 
other wage-earners and subsequently from the rest of the salaried 
group, since the various sources of information about their earnings 
do not allow any class distinction in their case between manual 
operatives and salaried or administrative. 

For weekly earnings we depend primarily on the returns for 
Average Earnings in the Principal Industries in Great Britain 
and Northern Ireland ” in the week October 18th to 29th, 1931, 
summarized in the Ministry of Labour Gazette, 1933 (pp. 8, 45, 82). 
These, when supplemented by the periodic returns of coal-miners’ 
earnings, cover the Industrial Groups III-XIV in Table VII. 
Other sources are used for agriculture and railway earnings. For 
domestic servants a small special investigation was carried out, 
which gave sufficient information to allow of a fairly reliable 
estimate. For other occupations we depended on known wage- 
rates for particular occupations or for the class of labour employed. 
Allowance was made for the value of board, lodging and clothing 
in the cases where it was relevant. 

In the main group covered by the Ministry of Labour’s returns 
there were in some cases difficulties in judging the relative import- 
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ance of firms employing less than ten persons and of larger firms, 
for which the returns were separately given. In all cases there was 
a little doubt whether the returns, which were on a voluntary basis, 
were closely typical of the whole industries. 

The whole of the data were treated independently by Mr. Booker 
and myself. His first estimate of the total was 3J per cent, below 
mine; of this difference (£47 mn.) £15 mn. was due to coal-miners’ 
earnings, where I found evidence of a higher average number of 
shifts, £5 mn. to his use of minimum rates (instead of earnings) in 
agriculture, £13 mn. to an allowance for deficiency in the returns 
from small building employers, where the earnings were at lower 
rates than in larger firms, and the remaining £14 mn. came from a 
number of industries, and principally from the assumption that small 
firms were insufficiently represented. I have not had the oppor- 
tunity of collating these estimates with him completely, but I think 
that we would agree to at least half of my additions, so that we 
might write the total wage bill at £1,330 ±: 10 mn., so far as this 
variation of estimate is concerned. In this paj)er, however, I 
have taken the higher quantity, £1,340 mn., as the princi])al 
estimate. 

Apart from this difference of interpretation of the data there is 
the possibility of small errors in every factor and estimate involved. 
These are independent of each other and tend to cancel out, and 
would in that case give a margin of some i per cent, or less in the 
total. 

Another consideration is that the earnings returns are for one 
week in October, and may not be applicable as the average of the 
year 1931 . Actually changes in wage-rates were very small during 
the year, and the fluctuations in employment were not such as to 
lead us to expect any important difference in the relation between 
earnings and rates, when October is compared with the whole 
year. 

There is, however, the further consideration whether the i\umber 
recorded in the Census as employed in April was equal to the average 
number employed during the year. Among insured persons the 
percentage unemployed was 20-4 in April and 21*3 as the average 
for 1931 (21*9 in October), so that the percentage not unemployed 
was 79*6 in April and 78*7 for the year. But the insured population 
increased by 3 per cent, during the year, and the number of insured 
persons employed was very nearly the same in April as the average 
for 1931 . In the occupations outside insurance the relationship 
may have been different, and on the whole it seems best not to 
adjust the main estimate, but to realize that here is a further error 
of less than i per cent, It may be added that various systems of 
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weighting the separate returns within the total have been tested, 
and that they give very nearly the same results. 

The remaining difficulty is in estimating the number of weeks 
to be applied to the October earnings to obtain annual earnings. 
More study and more information are needed here. Provisionally 
absence from work owing to holidays (usually without pay at that 
date) and from sickness is taken as averaging 4 weeks per annum, 
so that the weekly earnings in Table VII are multiplied by 48 to 
obtain annual earnings. 

After consideration of all these elements it seems reasonable to 
regard the estimate of total annual earnings as subject to a margin 
of error of less than 5 per cent., or, since the possible errors suggest 
an over- rather than an under-estimate, as between £1,280 mn. and 
£1,370 mn. This is exclusive of shop-assistants. 


Salaries below the Income Tax Exemption Limit. 

As in the years 1911 and in 1924 , a direct investigation w'as 
made into salaries by questionnaires issued to employers. We were 
successful in obtaining a great deal of information, and at least for 
the purpose of Table VII, which is to obtain the total of earned 
incomes other than wages below the exemption limit of £125, the 
returns were sufficient. 

In the computation which leads .to the total (£90 mn.) there are 
a very large nuniber of independent estimates of percentages and 
averages, and so far as these are concerned the majority of the entries 
are unlikely to be more than 10 per cent, in error and the total 
should be correct within 5 per cent. But there is some doubt about 
the numbers to which these percentages should be applied. The 
columns headed Numbers. All ” include the entries in the 
Population Census under Employers and Managers (except in Agri- 
culture), as well as estimates of the numbers of non-manual opera- 
tives, and it is doubtful how far the returns to the questionnaires 
included the superior group. Also in some cases there were included 
rather arbitrary estimates for quite small employers. Taking all 
these uncertainties into consideration, we may with some confidencje 
write the total as between £80 mn. and £100 mn., keeping £90 mn. 
as the most probable estimate. 

Of course we have not in this Table the material for computing 
average salaries of all employed, but only the average of the lower 
17 per cent, of the men and the lower 62 per cent, of the women. 
Since the men include beginners preponderantly, while the women 
include many who have reached their maximum, it is not surprising 
that the average in these sections is greater for women than for men. 
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The numbers of those with small salaries are not stated in the 
Table, to save space. The last line may be written : 

Under £125 per annum, 



Numbers 

Average 

Salary 

Aggregate of 
Salaries 


OOO’s 

£ 

£Mn. 

Males ... 

448 

73 

33 

Females 

746 

77 

57 

Total 

1,194 

75 

90 


Shop -assistants . 

It will be seen in the sequel that when the aggregate number of 
incomes is to be estimated, it is necessary to know what employees 
are classed as “ weekly wage-earners, employed by way of Manual 
Labour ” and are assessed on a half-yearly basis. Unfortunately 
neither the instructions nor the practice are clear as regards em- 
ployees in shops. Shop-managers, shop-walkers, window-dressers, 
are given as examples of occupations “ not regarded as manual,” 
while working-dressmakers are ‘‘ regarded as manual.” Counter- 
hands are not named. The covering definition is : ‘‘ ‘ Manual 

Labour ’ includes all occupations which depend mainly on the 
exercise of physical exertion, even though a considerable amount of 
dexterity and training may be involved.” 

We have found on enquiry that some distributors include all 
shop-assistants in their general return to the Income-Tax authorities, 
merging them with clerks, etc., while others include them in the 
special return relating to manual labour. 

As a compromise it has been decided for the present purpose to 
assume that the number of shop-assistants receiving less than £125 
per annum — approximately 505. weekly — is equal to the number 
returned as manual labourers, and that the remainder are included 
among the number assessed on an annual basis for income tax. 

We have received reports that cover 125,000 shop-assistants — 
that is, about 12 per cent, of the number so classed in the Census 
of 1931 — and the numbers and average salaries of those receiving 
less than £125 per annum in 1938 . 


Salxiries of Shop-assistants in 1938 


Percentage under £125 p.a. 

Males 39 

Females 89 

Average salary : 

£61-4 

£78-3 

Under £12^ 

£125 or more 

£189 

£162 

All 

£139 

£87 


It is quite possible that the returns, which came from large 
distributors, do not contain a sufficient proportion of quite low rates 
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for young girls, and that the average (about 356*. weekly) for all 
females is too high. I have reduced the average under £125 some- 
what arbitrarily in the estimates that follow. 

Our returns indicate that salary-rates were nearly stationary 
from 1924 to 1936, that they rose 2 ^ per cent, in 1938 and a further 
I per cent, in 1939.* 

From this information we have to deduce the proportions and 
average salaries under £125 in 1931 and subsequent years, and 
under £150 from 1924 to 1930. 

As regards the numbers concerned we have from the Population 
Census : 


Salesmen and Shop-assistants 
(OOO’s) 



Males 

Feruales 

Great Britain, 1921 

352 

411 

„ „ 1931 

Northern Ireland, 1926 

511 

484 

11 

9 


The statistics of Insured Persons under the heading “ Distribu- 
tion ” have a wider content, especially of males, many of whom are 
presumably drivers and porters. 


Insured Persons : Distrihulion 
(OOO’s) 


Great Britain and Northern Ireland 

1 

Males 

Females 

1924 

808 

544 

1931 i 

],137 

738 

1939 1 

1 

1,282 ! 

814 


The increase here is much more rapid than that shown by the 
Census. In the sequel I have taken the Census figures with a 
uniform rate of growth from 1924 and 1931, and assumed an annual 
increase of i per cent, from 1931 to 1938 and no change in 1939, 
since the Insurance statistics indicate stationariness. 

The change in the income-tax exemption limit, the movement 
in rates of salary and the correction for the presumed over-estimate 
of women’s salaries affect the proportion and average rates below 
and above the exemption limit. After trying various hypotheses 
I have pr6vi8ionally adopted the estimates in the following Table. 
These may be modified in the light of further information. 

* See Mr. Campion’s paper, p. 531 below. 
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Table VIII A 


Shop-assista-nts 
Estimates of factors involved 



Limit £150 

Limit £125 

Year 

U>2i 

1030 

1931 

193(; 

19.37 

1938 

1939 

M aleH 








Total number (OOO’s) 

Below limit : 

409 

505 

521 

546 

551 

558 

538 

Percentage 

50 

50 

42 

42 

39 

39 

39 

Number (OOO’s) 

204 

252 

219 

229 

215 

218 

218 

Av. salary (£) ... 

80 

80 

62 

62 

61*4 

61-4 

61-4 

Foraalos 








Total number (O(K)'h) 

Below limit : 

443 

485 

493 

498 

503 

508 

508 

Percentage 

95 

95 

91 

91 

89 

89 

89 

Number (OOO’s) .. . 

421 

462 

449 

453 

447 

452 

452 

Av. salary (£) 

75 

1 

75 

72 

72 

70*7 

70-7 

70-7 

1 


Between 1924 and 1930 and again between 1931 and 1936 
uniform progression in numbers is assumed, and we obtain : 


Table VIII B 

l^hojhasnsfanfH, Nuinhers and Aggregate Salaries 
Male and Female 


Year 

Is' umber ((MiO 


Aggregate salaries 

£ mn. 

Add rounds- 
meji wages 
to small 
salaries 
£mn. 

Under 
.£1 50 

£150 and 
uver 

Total 

Under 

£150 

£150 and 
over 

Total 

1924 

625 

227 

852 

48 

43 

91 

57 

1925 

640 

235 

875 

50 

44 

94 

5U 

1926 

655 

243 

898 

51 

45 

96 

60 

1927 

670 

251 

921 

52 

47 

99 

61 

1928 

684 

260 

944 

53 

48 

101 

62 

1929 

699 

268 

967 

54 

50 

104 

63 

1930 

714 

276 

990 

55 

52 

107 

64 


Under 



Under 

£125 and 




£125 



£125 

over 



1931 

668 

346 

1,014 

46 

64 

110 

55 

1932 

671 

349 

1,020 

46 

65 

111 

55 

1933 

674 

352 1 

1,026 

46 

66 

112 

55 

1934 

677 

355 i 

1,032 

46 

67 

113 

55 

1935 

680 

358 

1,038 

47 

67 

114 

56 

1936 

682 

362 

1,044 

47 

67 

114 

56 

1937 

662 

392 

1,054 

45 

73 

118 

54 

1938 

670 

396 

1,066 

45 

75 

120 

54 

1939 

670 

396 

1,066 

45 

76 

121 

54 


These estimates should be regarded as subject to margin of error 
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of Ji; 10 per cent, througliout.* In particular some modification is 
probably needed to allow for the changing stress of unemployment. 

In the Table on p. 513 the number classified as shop-assistants 
is Pjioojooo; the excess of 86,ooo over the number 1,014,000 in 
Table VIII A and B is due to the inclusion of “ Roundsmen and Van 
Salesmen,'* whose annual earnings are about £9 mn. This sum is 
added to obtain the last column in VIII B. 

Income in the year 1931 

In consequence of the reduction of the income-tax exemption 
limit for earned income from £162 to £125 in the year 1931 "' 32 , a 
considerable number of incomes, estimated at 1,100,000, were 
assessed as taxable, though many were not taxed owing to additional 
allowances. The greater part of this number was presumably 
drawn from the ‘‘ Intermediate Class,’* that is recipients of earned 
incomes less than £162 arising from non-manual work. The number 
in this class was estimated at 1,990,000 in 1924 (when the exemption 
limit was £150) with an aggregate income of £190 mn. 


United Kingdom, 1931 




Occupied Persons 

.Aggregate 


Total 

Under £12.5 
or Manual 

£125 and over 
Non-Manual 

Ineonuj under 
£125 or Manual 


OO.OOO’s 

1 

00.000 8 

00,000*8 

£ Mn. 

Employers ... 



Managers ... 

} 40 

12 

28 

90 

Salaried 

J 




On own account ... 

13 

6 IS 

7 

m uo 

Shop-assistants 

Wage-earners 

11 

7 

4 

55 

128 

128 

0 

1,340 

Total 

192 

153 

39 

1,535 

Unemployed at Census 





date 

26 

— 

— 

— 

Total 

218 I 

— 

— ■ 



This Table shows 1,800,000 persons in the Intermediate Class (if 
as in 1924 shop-assistants are counted with wage-earners) with an 
aggregate income of £140 mn. The average income (under £125) 
at £78 is to be compared with the £95 (under £150) estimated in 1924 . 

The number of individuals assessed to tax in 1931-32 was esti- 
mated by the Income-tax Commissioners at about 4,900,000 ; the 
exact number is not known, and is less than the number of separate 

* In Wages and Income, p. 77, the estimate for shop-assistants was 
£120 mn. in 1924, £100 mn. in 1931, and £120 mn. in 1936. These figures 
include some distributors who were not shop-assistants, and assumed (in'^the 
absence of evidence to the contrary) that the movement in salaries and unem- 
ployment was parallel to that in wage-rates. 
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assessments of income, since many persons are assessed under more 
than one schedule or more than once under one schedule. Among 
the individuals assessed is a considerable number who are not 
occupied and derive their income solely from property. A current 
estimate of this number is 250,000. Thus there are presumed to 
be about 4,650,000 individuals with incomes £125 or more, partly 
or wholly derived from gainful occupation. This is 750,000 in 
excess of the number of occuyued persons (as shown in the Table 
above), whose income from occupation is £125 or over. The gap is 
serious, both as regards number and aggregate income, and is still 
under in vestigation . 

One possible way of filling the gap can thus be found : 

(a) Among the wage-earners may be included some, especially 
in Industrial Orders XVII to XX who are not regarded as manual 
and assessed half-yearly (including here some of the shop-assistants 
with less tlnui £125 per annum). 

(h) Among the salaries some will have additional income frohi 
property or supplementary work which bring their incomes from 
under to over £125. 

(c) Among the salaried there are many married wom^, whose 
incomes are merged with their husbands’ in assessment, and then 
the couple counts only as an individual. 

(d) There is at present no basis for deciding how many of those 
working on tluhr own account are assessed ro tax. 

On the assumptions that these classes account for 750,000 
persons, and that tlunr aggregate earned income is £60 mu. (i.e. £80 
per head, men or women), the gap is closed. Part of this £80 mn. 
is included in the wage-earners aggregate, part in salaried. The 
Intermediate Class in the Income Total is re])laced by a “ residual 
class ” that includes those incomes which are not assessed to tax 
or included under wages. The amount to l)e included is £80 mn., 
viz., the £140 mn, in the table less £60 mn. 

Income from property that brings individual incomes al)ove £125 
is already included in the Income-tax total. Any earned income 
from occasional or supplementary sources should be added, but the 
amount is not known and can hardly be great enough to allect the 
total perceptibly. 

The estimate for the total of the constituents of national income 
so far considered in 1931-32 is then : 


Assessed to Income-tax (“actual income”) ... £2,()()r) mn. 

Shop-assistants \mder £125 ... ... ... ... 65 i 5 

Wage-earners ... ... ... ... ... ... ^ 40 

Residual class ... ... ... ... ... ... HO i 20 

Total of these constituents ... ... ... £3,540^50 

VOL. cm, PART IV. X 
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The; Income-tax assessment for Schedules A, B, C is that for the 
year 1931-32, that for D and E for 1932-33, which is assessed of 
the previous year’s earnings. Income from wages is excluded from 

E. 

The margins of uncertainty indicated are in part complementary, 
so that less than their sum is suggested for the total. It is possible, 
however, that on further investigation the £8o ran. for the residual 
class may need to be modified. 

Total National Income, 1924-38. 

There is still a number of relatively small constituents to be 
brought into account in any statement of Total Income. In Table 
IX these are included, whether they are definitely ascertained or 
are the subject of rough estimates, subject to considerable revision 
after further investigation. 

The separate lines of the Table may be briefly explained : 

1. The assessments for Schedules A, B, C for each Fiscal Year, 
such as 1925-26, are taken as applicable to the corresponding 
Calendar Year, 1925. 

2. The assessments for Schedules D and E are antedated one 
year, so that the assessment for 1926-27 is taken as applicable to 
1925. 

The entries for 1938 are provisional. 

3. Owing to the change in the method of assessment of profits 
from a three-year average to one year an addition is necessary in 

1924, 

4 and 5 have already been explained (pp. 498-514 above). 

6. It has been assumed that the 1924 estimate is still valid till 
1930, and then reduced at the time of the lowering of the exemption 
limit. Since 1931 some variation is assumed in parallelism with 
other entries. 

7. Income from property accruing to persons whose total income 
is under the exemption limit is in some cases assessed under Gross 
Income and subtracted to arrive at Actual Income ; in other cases 
there is no record. The whole sum was estimated from rough data 
at £77 mn. in 1924, and again at £45 mn. in 1931, with subsequent 
adjustments to 1938. In the absence of information the estimate 
for 1924 has been repeated till 1930, and then reduced as in line 6. 

8. Besides the income of Charities, etc., assessed under Gross 
Income and subtracted to obtain Actual Income, it is known that 
a sum (estimated at £12 rising to £15 mn.) is uiiassessed. This 
estimate has .been included. 

9. It is assumed that interest at. is. per annum is payable on 
outstanding certificates less the number purchased in the same year. 
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The items printed in italics are specially subject to revision. * Under £150 or £125 p.a. 
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10. Pensions here include war pensions to men and dependents 
and medical treatment, non-contributory Old Age Pensions and the 
Government grant to Contributory Pensions. 

11. Employers’ contributions to the National Unemployment 
and Health Funds, which are not included in Actual Inr.ome under 
Schedules D and E, are here included, on the assumption that they 
are additive to the income of wage-earners which has been computed 
as including only those actually at work. It is arguable that the 
Government’s contribution vshould be included. Or we might take 
the total amount of benefits less the workers’ contributions, in which 
case we should substitute : 


Benefits less Worhers' Conirihuiums (£ mn.) 
(Healtli and Unemployment) 


1924 ... 

39 1932 



... 105 

1925 ... 

41 1933 



... 78 

J92f) ... 

49 1934 



83 

1927 ... 

44 1935 



... 81 

1928 ... 

49 1930 



... 80 

1929 ... 

53 1937 



... — 

1930 ... 

97 1938 



... — 

1931 ... 

115 




In Table 

IX, however, the procedure 

followed 

in 1924 


been adopted. If the new figures were used there would have to 
be an adjustment under transfers.” 

12. This includes an allowance for evasion less over-assessment 
in 1924, which has been dropped in subsequent years ; an adjustment 
for income from real })roperty rising £i mn. per annum between the 
years of re-assessment, when it is put at zero; a rough estimate of 
income ac^cruing to Government from property or trading at home, 
and an addition (or subtraction) for excess of overseas Governnumt 
receipts over payments. 

13. This is largely conjectural. 

14. Rough estimates are made of the interest ])ayable to foreigners 
on the National Debt and are subtracted from the total interest paid. 

The Total A corresponds to Aggregate Income in the 1924 study 
(Bowley and Stamp), while the Total B was termed Social Income. 
The figures here differ from the earlier owing to an adjustment in 
line 3 (using final instead of provisional assessments), additions in 
lines 8 and 9, and a modification and addition in line 12. Since 
probably there is some duplication of shop-assistants salaries in 
1924 in lines 2 and 4, in the final line the total is reduced. 



1940] 


Proceedings of the Mesting 


519 


Peoceedinus op the Meeting 

Professor Major Greenwood, in moving a vote of thanks to 
the President for his address, said that he had the qualification for 
doing so that he was a Past President of the Society and the further 
one that he had long admired the President’s work, but he had no 
technical qualification for speaking on the subject-matter of the 
address or on the appropriateness of the particular methods which 
the President had used in arriving at his conclusions. Indeed, all 
that he felt justified in saying was that work of this kind had a 
certain resemblance to work to which, owing to the unwelc.orne 
leisure of recent months, he. had paid a good deal of attention, 
namely, the work of the earlier writers. In the seventeenth and 
eighteenth centuries official or semi-official data of vital statistics 
were fragmentary. Enthusiasm, critical acumen, genius were 
required to bring out the really significant items and to bridge 
gulfs. It took a long time to create satisfa(‘tory official statistics 
of birtlis and deaths- satisfactory statistics of illnesses were still to 
come. But, after all, the data of vital statistics were relatively 
simple. The data of economic statistics are more complex, with 
the result that, although both the general public and civil servants 
are much more interested in official statistics than their ])redeces 8 ors, 
the data are incomplete and require for their interpretation the high 
qualities of pioneers. He thought he could per(*.(uve these qualities 
in the President’s work : (‘iithusiasm and imagination held in check 
l)y a scientific caution which was not always jiianifest in the writings 
of pioneers of demography. 

The President had pointed out that there were various subjects 
suggested as to which further research could be undertaken. For 
example, he had no doubt that some of their younger mathemati(‘al 
statisticians would think of many diilerent ways of tackling the 
problem set out in the section of the address headed “ Tlu' Wage 
Bill and Income Tax, Hchedule D.” 

The President had also pointed out as of special interest the 
graph showing the average wc^ekly wage rates of juveniles in 1937. 
It was clear, of course, that if one had males and females starting 
at the same point, and the males were in fact when they arrived at 
adult age going to reach a much higher level of wage rates than the 
females, at some point the gradient of the curve for females’ earn- 
ings must fall below that for males’ earnings. But why should 
there be, from age 14 to 18 , a practical parallelism between the 
increments for males and females as shown by the two curves ? 
Of course, directly one considered the possible implications, one 
approached that very thorny problem, from an economic point of 
view, the respective remunerations of male and female workers. 

This was an example of one out of many occasions for research 
which suggested themselves, and he had no doubt that when they 
had all studied this paper carefully, with its various implications, 
even vital statisticians would find in it suggestions for research in 
their own special fields. He did not know- - he was probably being 
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very amateurish — but even in these present anxious days he could 
not help feeling a kind of encouragement in the suggestion that a 
great economic storm had been survived, which enabled him to 
believe that at a graver crisis than that of 1931, we were not so far 
from recovery as some feared. Therefore he had great pleasure in 
moving that the Society accord a hearty vote of thanks to the 
President for his Valedictory Address. 

Mr. H. W. Macrosty said that the annual meeting, concluding 
the work of the Session, was over, but on this one occasion in the 
year the Society had a ])eculiar convention of its own, and although 
the Session was finished, they were still in the last meeting of the 
Session, and it was therefore appropriate that the retiring Hon. 
Secretary should second the vote of thanks to the retiring President. 
It gave him great pleasure to do this, both on account of the Address 
itself and also because it afforded him the opportunity of voicing 
the opinion of all who had served during the last two years with 
Professor Bowley on the Council. He had been a first-class chair- 
man of Council and of the Executive Committee, keeping them to 
the point when they were wandering and accelerating the business 
in the best possible way. 

In considering the amount and the constitution of the national 
income there were two main methods of approach. One of these, 
which he might call the Census-of-Production method, was based 
upon a calculation of the amount of goods and their value when 
finally distributed. To this had to be added estimates for services 
and various other things. The other method, which, perhaps, he 
might call the Income-Tax method, proceeded from the ascertain- 
ment of the various classes of income, filling up the gaps, and 
aggregating the totals. The former method had been particularly 
associated with the name of Sir Alfred Flux, and in connexion with 
it he himself as a member of the Census of Production Department 
had done some work. The other was that followed by the President 
and Lord Stamp. 

At times there had been some rather hot controversy as to 
which of these two methods was the better, but he did not think 
that in principle either had any pre-eminence over the other. In 
both cases a certain amount of definite information was available; 
in both a considerable amount of estimate and calculation had to 
be made. The important thing was that those two methods had 
been found, when calculations were made for 1924, not to be so 
widely divergent as to throw serious doubts on the results. 

The present address had naturally been based upon the second 
method, and unless one had all the working papers before one and 
went through all the calculations which Professor Bowley and his 
colleagues had made, it was, of course, impossible to criticize the 
details of the paper. The most important thing to consider was 
whether the method of approach to the various problems that had 
presented themselves in the course of this labour had been an 
appropriate one or not. He did not claim to be an authority on 
wage and salary questions, but so far as an outsider who had had 
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to consider those problems at various times might reasonably offer 
an opinion, it was that the method of approach had been justified. 
But, after all, it meant a great deal of calculation, a great deal of 
estimating, a great deal of making of assumptions, and Professor 
Bowley in -giving his address had indicated at various points that 
further research might lead to modification of the figures which he 
had deduced from the evidence before him. 

That raised the question why it should be necessary to make 
those calculations, to make all those estimates, to construct all 
those formulae. Why should they not have the correct information, 
not necessarily every year, but periodically, as to the amount of 
wages which was earned by the different classes of wage-earners '? 
Why should they not have correct information as to the incomes 
of the people who were above the conventional limit which defined 
the wage-earner ? A great deal of the information had been ascer- 
tained, and a great deal more of it could be ascertained quite easily. 
There was no reason why the Earn ingvS and Hours Inquiry of 1906 
should not be repeated and form a permanent part of the Govern- 
mental sources of information. There was no reason why the Inland 
Revenue, in collecting particulars of incomes assessable to taxation, 
should not put all that information together in a manner which 
would enable not only the total income to be shown, but also the 
totals at various grades of income. This was done in the case of 
the persons subject to super tax, why should it not be done for the 
whole of the incomes with which the Inland Revenue had to deal ? 
It was a laborious piece of work, it would be an expensive piece of 
work, but the value of the information when obtained would be 
very great. After the troublous period we were passing through, it 
would be imperative to know, not only what the income of the 
country was, but what the stratification of that income was, in 
order that policies might be devised which would make for the 
greater happiness of the people. When more peaceable times 
returned, the Society, he trusted, would devote all its energies to 
pressing upon the Government of the day the importance and 
necessity of getting this definite information, and thereby, incident- 
ally, of releasing all the talents of Professor Bowley and his colleagues 
for the interpretation of definite data, instead of compelling them to 
be applied to the estimating of probable data. He had great ple^isure 
in seconding the vote of thanks. 

The vote of thanks was put to the meeting by the proposer and 
carried unanimously. 

Peofessor Bowley thanked the Fellows and visitors for their 
kind reception of his paper. When at the next meeting Mr. Macrosty 
read his Inaugural Address they would not be able to discuss it, but 
a different procedure obtained in the case of the Valedictory Address 
of the President, and therefore the address was open to discussion. 

Dr. C. Oswalt) George said that having had no time to study 
the paper, he had had no intention of taking })art in the discussion 
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until he saw the imperiously-beckoning finger of the President-elect. 
Yet he was glad to be able to acknowledge the incalculable debt he 
himself owed to Professor Bowley and his works, and he felt sure a 
similar acknowledgment would willingly be made by an army of 
students and others to one who had had greater influence on statistics 
and statisticians than any man of his time. This Society also owed 
him a great debt for his unremitting work on its behalf during a 
very troublous term of office. It was some time since he had vacated 
his academic Chair, and now that he was retiring from the Presi- 
dential chair, one might hope, yet could hardly expect, that his 
public appearances would be as frequent as in the past. 

His valedictory paper was of such a character and importance as 
to demand careful and detailed study, without which comment was 
difficult and criticism almost impossible. Yet while it was being 
read two broad points seemed to stand out - its transparent honesty 
and its apparent simplicity, the outstanding characteristics of so 
much of Professor Bowley’s work. The apparent simplicity was 
due not to the nature of the subject-matter, but to the author’s 
capacity for analyzing a difficult subject and, while ex])osing all the 
essentials, making the process appear (‘xtremely simple. 

The gnats and the camels had been put in their l)roper places. 
The effect of gnats might often be disturbing, yet, as microscopists 
knew, the study of gnats might be not merely interesting but 

profitable provided the appropriate “ objective ” were chosen — 

and no one would dispute the President’s choice of objective. As 
for the camels, some writers on National Income seemed scarcely to 
have realized there were such animals, and if the paper had done no 
more than emphasize the existence of these zoological curiosities, it 
would have been more than justified. 

Although the author might claim to have completely “ de- 
humped ” them all, there might possibly remain one or two things 
to trouble one’s msophagus. One of these, possibly only a gnat, 
was the correlation method adopted for ascertaining the wage-bill 
index figure of 933 for 1926. Dr. George admitted he was always a 
little suspicious of such methods, maybe owing to prejudice, but he 
felt that correlation of time series resembled tragedy in that it was 
sometimes perilously near the comic. Professor Bowley had clearly 
avoided any such danger, for he had taken great care to point out 
the weaknesses, difficulties and dangers involved in the correlation 
computations and diagram. And the broad resemblances in the 
graphs of the computed wage-bill index {Y'), of the index of national 
wage-bill (Y), and of Schedule D (Y) were, over what was after all 
a relatively short period, not perhaps very surprising. Yet one 
might doubt the validity of using as an index figure the crucial 1926 
point — placed as it was on that half of the ( F') curve which notice- 
ably meandered from the ( F) curve.* 

Another interesting diagram was that relating to the wages of 
males and females, which might well encourage further research. 

* The figure for 1924 in the Table for Y' did not correspond to the formula 
and has been corrected from 965 to 995 and the diagram amended accordingly. 
Thus corrected, the meandering of the diagram is much reduced. 
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Time correlation enthusiasts might be tempted to pursue the nega- 
tive relation between average wage rates and average pitch of the 
voice; when boys’ and girls’ voices were nearer in pitch, their 
wage-graphs travelled together, but at or soon after the age when 
the deep bass voice of the male appeared, the male wage rate began 
to rise sharply. Others, of course, might consider the factors 
associated with the drop in the voice, such as increased physical 
powers or approacli of that age at which marriage and its financial 
responsibilities might be undertaken. In such factors might perhaps 
be found at least a partial explanation of the general shape of the 
diagram. 

Dr. George concluded with a final tribute to the paper and to 
the whole of Professor Bowley’s work for the Society in particular 
and for statistics and statisticians in general, during the last three 
or four decades. 

pROFESvSOR Bowley subsequently wrote : — 

Owing to pressure of time it was not possible to reply to Dr. 
George at the meeting, but I wish to express my appreciation of his 
kind speech. There can be no better reward for a long period of 
teaching and research than to find that the principles which I have 
tried to inculcate have found their place in scientific work, that the 
results of research have generally (after appropriate criticism) been 
accepted, and that there are numerous workers and writers, whom I 
am proud to have had the ])rivilege of influencing, who are actively 
carrying on the tasks in which 1 have been seriously interested. 

As a result of the ballot taken during the meeting the candidates 
named below were elected Fellows of the Society : — 

Harold Edward Brightley. 

The Rev. William Drury. 

Cyril Cornelius O’Britm. 
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Changes in Salaries in Great Britain, 1924-1939 

By Joan G. Marley and H. Campion * 

This paper gives a summary of the preliminary results of two 
enquiries made by the Economics Research Section of the University 
of Manchester relating to changes in salaries in Great Britain from 
1924 to 1939. The first was a sample enquiry of salaries paid in 
1938 to 700,000 persons, and was undertaken in collaboration with 
the National Institute of Economic and Social Research. The 
second was the collection by the Economics Research Section of 
details of changes in salary rates made by private firms and public 
bodies between 1924 and 1939. The analysis of the results of the 
two enquiries has been suspended because of the war, but it is pos- 
sible to give here details of salaries paid to different classes of salaried 
persons in 1938 and also index numbers of changes in salary rates 
from 1924 to 1939. 


A. Number of salaried fersous 

For the purposes of both enquiries all persons employed in non- 
manual occupations in juivate industry and in public administration 
(excluding employers, persons ‘‘ on their own account,” the armed 
forces, and persons paid wholly or mainly by commission) were taken 
as salaried persons. This basis of classification was chosen to con- 
form with the classifications of salaried persons used by the Board 
of Trade for the Census of Production, by the Board of Inland 
Revenue for assessnumts under Schedule E for income tax and by 
the Ministry of Labour for purposes of unemployment insurance. 
Thus our estimates of the number of salaried persons in Great 
Britain include (a) the technical, administrative and clerical staff — 
to use the description adopted in the Census of Production — em- 
ployed in manufacturing industries, and ( 6 ) other persons not in 
manufacturing industries, who are assessed annually for income tax 
purposes under Schedule E (excluding weekly wage-earners in manual 
occupations and shop assistants) or are non-manual workers as 
defined for purposes of unemployment insurance. 

No claim can, of course, be made to absolute accuracy in the 
estimates of the numbers of salaried persons used in this paper. 

♦ Miss Marley has been solely responsible for the collection and analysis of 
the statistics given in this paper. — H. C. 
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The line of demarcation between manual and non-manual occupa- 
tions has never been clearly drawn and is less distinct than it was. 
Other investigators might wish to exclude some persons whom we 
have included or to make additions to our totals. Their alternative 
estimates, if shop assistants are excluded, are not, however, likely to 
differ much from those given in this paper. Shop assistants have 
been excluded throughout from our figures of salaried persons, even 
though their work may be considered non-manual. Details of 
earnings of shop assistants and changes in their rates of earnings 
since 1924 are given separately in Section D of this paper. 

Salaried persons have been classified into nine categories accord- 
ing to the branches of industry in which they were engaged. (In each 
branch of industry there may be persons engaged in similar occupa- 
tions. More than half of the salaried class in 1931 were in clerical 
occupations.) The method of arriving at the estimates in Table 1 
was first to separate persons employed in public administration from 
persons employed in private industry. Persons employed by the 
State and local authorities were then divided into salaried officials 
and wage-earners, and the salaried officials in turn sub-divided into 
the three categories (n) non-manual civil servants em])loyed by the 
State, (b) administrative and clerical staff* employed by local author- 
ities and {(:) teachers employed by local authorities. Salaried persons 

Table I 

Esiimafed nwvher of salaried persons (excluding shop assist ants) 
in Great Britam in 1931 and 1911 


(Thousands) 


Branch of IiKiustry in which 


19,31 



3 911 


Einployeil 

'Fotal 

Males 

Females 

Total 

Males 

Females 

Total Salaried 

2,900 

1,775 

1,125 

1,532 

954 

‘ 578 

A. Private Industry 

Manufacturing Indus- 
try and Agriculture 

726 

481 

245 

279 

228 

51 

Distribution ... 

488 

281 

207 

178 

117 

61 

Finance 

324 

252 

72 

57 

50 

' 7 

Transport 

159 

130 

29 

38 

36 

2 

Personal Service 

1 122 

60 

72 

49 

18 

31 

Professions 

394 

213 

181 

442 

224 

218 

B. Public Admin islraiioti 
Central Government . . . 

210 

133 

77 

123 

87 

36 

Local Government Ad- 
ministration and In- 
dustry 

248 

169 

79 

169 

140 

29 

Teachers 

229 

66 

i 

163 

197 

54 

14» 
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employed in private industry had to be separated on the one hand 
from wage-earners and from employers and workers “ on their own 
account '' on the other. They were then sub-divided into the six 
categories of (a) technical, administrative and clerical staff employed 
in manufacturing industries and agriculture, (6) the salaried staff 
(excluding shop assistants) of firms engaged in wholesale and retail 
distribution, (c) officials of banks, insurance and finance companies, 
(d) the non-manual workers of railway, road and transport under- 
takings, (e) the salaried staff (excluding domestic servants) of indi- 
viduals, clubs and businesses engaged in providing personal services 
and (/) the professional, clerical and administrative staff of all 
individuals and firms providing professional services. 

In 1931 the number of salaried persons in Great Britain is esti- 
mated to have been 2*9 million and to have increased further to 
3*2 million in 1938 — one in seven of all occupied persons in the 
country. The number of salaried persons has been increasing since 
before the last war both in total and also relatively as a proportion 
of the total occupied population. The number increased from 1*5 
to 2*9 million between 1911 and 1931, and this represented an increase 
from 8*3 per cent, of the total occupied population in 1911 to 13*8 
per cent, in 1931. The increase in the number of females employed 
in non-manual occupations has been greater than for males. Females 
in salaried occupations were i8*o per cent, of the total number of 
occupied females in 1931. The percentage of occupied males in 
salaried occupations was only 12*0. 

Although the total of all persons occupied in public administra- 
tion has increased by a greater rate than those occupied in private 
industry since 1911, the number of salaried persons employed in 
private industry has risen more than the number of salaried officials 
of the State and local authorities. There has been a marked expan- 
sion of non-manual workers in manufacturing industry, distribution, 
finance and transport. The number of salaried persons employed 
by businesses providing professional services has decreased mainly 
because many industrial concerns and public bodies now employ a 
larger number of officials with professional qualifications than they 
did before the last war. The slower rate of increase in salaried 
persons in public administration is, however, partly explained by 
the relatively slow growth in the number of teachers employed by 
local authorities. Civil servants, local government officials and 
school teachers form still the three largest homogeneous groups 
within the salaried class, but in 1931 they were less than one quarter 
of all salaried persons. 79 per cent, of all salaried males in 1931 
and 72 per cent, of all salaried females were employed in private 
indtistry. 
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B. Earnings of salaried persons in 1938 

The first enquiry undertaken by the Economic Research Section 
was to collect details of the average earnings of persons in each of 
the nine categories into which we had divided the salaried class in 
1938. It was possible to obtain information directly covering the 
majority of civil servants and teachers, but for the remaining seven 
categories it was necessary to ask a large number of firms and insti- 
tutions if they would give details of salaries paid to their technical, 
administrative and clerical staff in the calendar year 1938. They 
were asked to state : — 

(a) The numbers of males 21 and over, males under 21, 
females 21 and over and females under 21, receiving salaries 
classified according to the amounts of salaries they were paid 
in the last financial year. 

(b) The total salaries paid (without deductions for super- 
annuation or for unemployment and health insurance contribu- 
tions) in the last financial year to males and females in each 
salary group. 

Excluding the information obtained for civil servants and 
teachers returns were received from firms and public bodies who 
employed 308,000 salaried persons and paid £80 millions in salaries 
in 1938. Most of the returns received related to the 12 months 
ending December 31, 1938. The returns covered approximately 
II per cent, of the total number of salaried persons (excluding civil 
servants and teachers) in Great Britain in that year. 

Table II 

Percentage distrihuiion of numbers of salaried persons (excluding 
teachers and> civil servants) in Great Britain in 1938 according 
to salaries received 


(Percentages) 


Range of Aimual Salaries 

Weighted 

Unweighted 

Total 

Alales 

Females 

Total 

Males 

Females 

Total 

100-0 

100-0 

100-0 

100-0 

100-0 

100-0 

Up to £40 ... 

2-2 

1-3 

4-7 

1-5 

1-0 

3-0 

£40-59 

4-6 

2-9 

9-5 

3-5 

2-4 

6-4 

£60-89 

9-3 

6-7 

19-1 

8-4 

5-8 

15-8 

£90-126 

11-4 

6-0 ! 

28-1 

10-8 

6-2 

26-4 

£126-162 ... 

100 

6-6 

18-3 

9-6 

6-4 

18-8 

£163-260 

21-8 

22-9 ' 

16-2 

22-3 

21-8 

23-6 

Over £250 

40-8 

55-5 

4-1 

43-9 

57-4 

6-1 
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The unweighted percentages given in Table II were calculated 
from the totals of all the returns received. Since, however, the 
number of persons covered by the returns was not the same pro- 
portion for each class of salaried persons, the percentages for each 
category were combined by weighting the number of persons in each 
category. The percentage distribution of salaries as weighted in 
this way is not very different from the unweighted distribution. 

Table III 

Percentage distribution of numbers of salaried persons classified, 
by amount of salaries received 


(Percentages) 





I’rirate Industry 


j l*ul)lio Ad- 
ministration 

Sex at 1(1 

of 







of Salaried 
JN^rsoiis 

Annual 

Salaries 

Maim- 

Diatri- 

Finance 

Trans- 

Fro- 

1 iocal 


fiicturing 

J ndustry 

1 biitiou 

port 

fessions 

Autlioritios 


Total 

100-0 

100-0 

100-0 

100-0 

100-0 

[ 100-0 


Up to £40 











0-3 

Males, 21 

£40-59 

£60-89 

0-1 
0-4 _ 

0-1 
i 0-8 

0-5 

0-1 

0-2 

1-2 

0-3 

0-8 

and over 

£90-125 

3-2 

i 8-5 

2 4 

1-3 

7-5 

3-1 


£126-162 i 

9-0 

20-0 

3-7 

5-5 

18-4 

8-9 


£163-250 

33-1 

30-5 

11-7 

1 29-5 

34-5 

34-4 


Over £250 

54-2 

[ 40-2 

81-7 

1 63-6 

38-5 

52-3 


Total 

100-0 

100-0 

100-0 

100-0 

i 100-0 

100-0 


Up to £40 

16-1 

19-4 

2-8 ’ 

15-4 

22-2 

5-6 

Males, 
under 21 

£40-59 

31-3 

27-2 

10-7 

19-7 

27-8 

21-0 

£60-89 

37-7 

37-1 

53-3 

24-5 

33-3 

45-6 

£90-125 

12-3 

13-8 

29-9 

39-9 1 

16-7 

25-2 


£126-162 

1-3 

2-5 

3-4 1 

— 

— 

2-5 


£163-250 

0-6 j 

— 

— 

0-5 

— 

0-2 


Over £250 

(>•7 

__ 

! 


— 

—• 


Total 

100-0 

100-0 

1000 

100-0 

1(X)'0 

100-0 


Up to £40 

0-1 

2-0 





1-3 

0-7 

Females, 

£40-59 

0-6 

1-8 

— 

0-3 

__ 

1-0 

21 and 

£60-89 

9-4 

9-0 

2-3 

1-4 

5-3 

3-8 

over 

£90-125 

43-5 

32-6 

18-6 

20-3 

21-7 

21-4 


£126-162 

29-3 

27-2 

23-8 

22-0 

29-0 

25-4 


£163-250 

14-5 

20-0 

45-0 

54-2 

32-2 

35-8 


Over £250 

2-7 

7-5 

10-3 

1-8 

10-5 i 

11-9 


Total 

100-0 

100-0 

100-0 

o 

6 

o 

100-0 

100-0 


Up to £40 

15-8 

15-4 

0-7 

5-6 

17-0 

8-0 

Females, 
under 21 

£40-59 

31-9 

26-0 

4-5 

IM 

23-4 

21-8 

£60-89 

43-0 

39-3 

42-3 

30-6 

27-7 

48-2 . 

£90-125 

9-0 

18-9 

51-5 

52-8 

23-4 

21-3 


£126-162 

0-3 

0-4 

0-9 

— 

8-5 

0-7 


£163-250 

— 

— 

0-2 


— 



Over £250 

— 1 

— 

— 


— 

— - 
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Table III does, however, show some noticeable differences in the 
ranges of salaries paid in different branches of industry. 

The details of salaries paid to teachers and to civil servants were 
not received in a form which allowed them to be incorporated in 
Tables II or III. 85 per cent, of male school-teachers employed 
by local authorities received salaries in 1938 of more than £250 a 
year, 13 J per cent, received between £200 and £250, and i| per 
cent, less than £200. Corresponding percentages for female teachers 
were 54I per cent, more than £250, 30 per cent, between £200 and 
£250, 15I per cent, less than £200. The inclusion of both these 
classes in Table II would have raised substantially the number of 
males and females in the higher salary groups. Although detailed 
figures are ]iot available, about 30 per cent, of salaried male civil 
servants received salaries of more than £250 a year in 1938 , 60 per 
cent, between £125 and £250, and 10 per cent, less than £125. For 
females in non-manual occupations in Government employment the 
corresponding figures were about 8 per cent, more than £250, 53 per 
cent, between £125 and £250 and 42 per cent, less than £125. 

0 . Changes in rates of salaries, 1924-39 

The second enquiry was undertaken to see how far rates of salaries 
had changed l)etw(^en 1924 and 1939 and to provide the information 
needed for conif)iliiig an index number of changes in salary rates. 
All the firms, institutions and local authorities covered by the first 
enquiry were again approached and most of them were kind enough 
to give information. In addition, other firms who had not been 
asked to assist in the first enquiry gave details of changes in their 
rates of salaries since 1924 . Altogether information was received 
covering 550,000 ])ersons or 17 per cent, of the salaried class in 1938 . 
Details of changes in the salary rates of civil servants and of 
teachers were obtained mainly from official sources.* 

Employers were asked to give details not of special increases or 
decreases made in salaries of individuals, but only of general rhanges 
in salary rates which affected all or sections of their salaried staffs. 
Since, however, many small firms employ only a few salaried persons 
and since even large firms may have no organized scale of salaries, 
any index number of changes in salary rates is necessarily less trust- 
worthy than an index number of changes in wage rates. 

For the returns received, the changes in salary rates for each 
firm were calculated from 1924 to 1939 , expressed as percentages of 
salary rates paid at December 1924 . TKe percentage changes in 
rates for different firms were then combined by weighting by the 

* Reports of the Royal Commission on the Civil Service, 1929-31 (Cmd. 
3989) and of the (Committee on National Expenditure (Cmd. 3920). 
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salary bills of the firms in 1938. Separate index numbers were thus 
obtained of the changes in salary rates for each category of salaried 
persons and they are shown in Appendix I; the general index 
numbers were reached by weighting the percentages for each cate- 
gory by the estimated total salaries paid to all persons in each 
category in 1938. 

D. Earnings of shop assistants 

In 1931 the number of shop assistants in Great Britain was 
975 , 000 , of whom slightly more than half were males; the number 
is estimated to have increased to at least 1 , 050,000 in 1938. It was 
decided to collect figures of the earnings of this important group of 
operatives and of changes in their rates of earnings since 1924 at 
the same time as the two enquiries described above, since figures 
for shop assistants were not collected for the wage enquiries of the 
Ministry of Labour. The returns received covered 125,000 shop 
assistants who were paid £ 14 ! million in 1938. 

Table IV 

Percentage distribution of numbers of shop assistants in Great 
Britain according to earnings received in 1938 

(Percentages) 


Range of Warnings 

Total 

Males 

Females 

21 and 
over 

Under 21 

21 and 
over 

Under 21 

Total 

1000 

1000 

l(K)-0 

1 00-0 

1000 

Uj) to £40 

10-4 

01 

31-4 

0-3 

21*9 

£40-59 

12'6 

01 

31*7 

0-9 

360 

£60-89 

17-9 ' 

0*3 

24- 1 

29-5 

37-4 

£90-125 

18-3 

5-8 

110 

55-5 

4-5 

£126-162 

12-2 

23'7 

1-6 

10*2 

01 

£163-250 

25-4 

62-1 

01 

31 

— 

Over £250 

3*3 

8-0 

— 

0-6 

— 


E. A general index of rates of wages and salaries 

The information given in this paper gives the opportunity for 
the first time of compiling a general index number of changes in 
rates of wages and salaries for Great Britain since 1924. Professor 
Bowley has prepared index numbers of wage rates from 1924, and 
it was possible to combine his figures with the index numbers of 
changes of salaries and of rates of wages of shop assistants given in 
this paper to obtain a general index. The three constituent series 
of the general index were combined by weighting according to the 
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estimated totals of wages and of salaries paid in 1938. The general 
index of rates of wages and salaries given in Table V thus covers all 
occupied persons, excluding employers, persons working on their 
own account,” commercial travellers or persons working mainly on 
commission and members of the armed forces. 


Table V 


Index numbers of changes in rates of wages and salaries in 
Great Britain 


(Percentages) 


1924 Dec. . 

1925 Dec. . 

1926 Dee. . 

1927 Dec. . 

1928 Deo. . 

1929 Dec. . 

1930 Dec. . 

1931 June . 
Dec. . 

1932 June . 
Dec. . 

1933 June . 
Dec. . 

1934 June . 
Dec. . 

1935-. Dee. . 

1936 Dec. . 

1937 Dec. . 

1938 Doc. . 

1939 June . 


'I’O'FAL 

Wapo Kates 
(eiclu<lin" Shop 
Assistants) 

100-0 

100-0 

100-4 

100-6 

100-7 

101-2 

100-3 

100-5 

99-5 

99-4 

99-1 

98-8 

98-5 

98-2 

97-4 i 

97-1 

96-2 

96-5 

95-4 

95-4 

94-9 

94-6 

94-5 

94-0 

94-6 

94-0 

94-7 

94-0 

95-1 

94-3 

96-3 

95-7 

98-1 

98-1 

101-7 

103-1 

102-9 

104-7 

103-5 

105-5 


Wape Kates 
of Shop 
Assistants 

Salary Kates 

100-0 

100-0 

100-0 

100-0 

100-0 

99-7 

100-0 

99-8 

100-0 

99-6 

l(X)-0 

99-7 

100-0 

99-0 

100-0 

98-2 

99-7 

95-6 

99-7 

95-4 

99-7 

95-.5 

99-7 

95-6 

99-7 

95-8 

99-7 

I 96-0 

99-7 

1 96-8 

99-7 

! 97-6 

100-3 

98-1 

102-8 

98-7 

102-8 

98-9 

103-7 

1 

99-0 


F. Contusions 

The })reliminary results obtained from the two enquiries described 
in this paper may be conveniently summarized : - - 

(a) The salaried class has been growing during the last 30 
years. In 1938 one out of every seven occupied persons in 
Great Britain was engaged in non-manual occupations. 

(b) About 55.i per cent, of males and 4 per cent, of females 
in salaried occupations (excluding teachers and civil servants) 
received salaries more than £250 a year. 15 per cent, of the 
males and 6i| per cent, of the females in salaried occupations 
received less than £125 a year. Total salaries paid amounted to 
between one-sixth and one-fifth of the total personal incomes 
in Great Britain in 1938, 
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(c) Rates of salaries did not fall so much as rates of wages 
in the depression of 1929-33. Since salaries of important 
groups of non-manual workers changed between 1924 and 1939 
according to the movements of the Ministry of Labour cost-of- 
living index number, there was a greater decline in the salary 
rates between 1924 and 1928 and a slower recovery in salary 
rates than in wage rates between 1934 and 1939. 


APPENDIX I 


Index numbers of changes in rates of salaries in Great Britain ^ 

1924-39 



1 

1 


Private Tmlustry 



Public Administnitiou 

5-1 

H 

fco t>, 

c 

i s 0 

Distribution 

c 

2 

a 

1 

H 

Personal 

Service 

Professions 

______ 

Civil 

Servants 

Local 

Authorities 

5£ 

Si 

"o 

V 

tH 


Dec. 

lUO-ll 

KH»-U 

100-0 

100-0 

100-0 

100-0 

100-0 

100-0 

300-0 

100-0 

1925 

Dec. 

luo-f) 

100-U 

100-0 

100-0 

100-0 

100-0 

100-1) 

100-0 

100-0 

100-0 

ii)2(.; 

Deo. 

99-7 

99-9 

100-0 

99-9 

100-0 

100-0 

100-0 

98-1 

98-9 

■100-0 

1927 

Deo. 

99-8 

99-9 

100-0 

100-5 

100-0 

100-0 

100-n 

98-1 

99-0 

100-0 

1928 

Deo. 

99- (5 

99-8 

100-1 

100-4 

100-0 

100-0 

100-0 

96-1 

98-3 

lOU-0 

1929 

Deo. 

99-7 

99-8 

100-2 

100-4 

100-1 

100-0 

10(t-0 

98-1 

98-4 

lOO-O 

]9;jo 

Doe, 

99*(» 

99-5 

100-2 

97fC 

100-1 

100-0 

100-0 

96-1 

97-7 

lOO-O 

1931 

June 

98-2 

98-9 

100-2 

96-5 

99-5 

96-9 

100-0 

92-2 

97-7 

100-0 


Dee. 

95-6 

95'5 

98-7 

95-3 

99-5 

96-9 

98-4 

90-3 

95-6 

90-0 

1982 

June 

95-4 

95-1 

98-7 

95-2 

99-1 

96-9 

98-4 

90-3 

95-8 

90-0 


Dec. 

95-5 

95 >0 

98-7 

95-0 

99-1 

100-0 

98-4 

90-3 

95-1 

90-0 

1933 

June 

95-G 

95'1 

98-7 

95-3 

99-1 

100-0 

98-4 

90-3 

95-3 

90-0 


Dec. 

95-8 

95-2 

99-0 

95-3 

99-1 

100-0 

98-4 

90-3 

96-8 

90-0 

1934 

June 

96-0 

90-0 

99-0 

95-3 

99-5 

100-0 

98-4 

90-3 

97-3 

90-0 


Dec. 

96-8 

96-9 

99-1 

96-3 

99-6 

loo-o 

98-4 

91-2 

97-5 

95-0 

1935 

Dec. 

97-G 

97-9 

99-1 

95-3 

99-7 

100-0 

100-0 

92-2 

98-0 

100-0 

193G 

Dec. 

98-1 

98‘<> 

99-9 

95-4 

99-9 

100-0 

100-0 

92-2 

98-1 

100-0 

1937 

Dec. 

98-7 

99-9 

101-1 

95-6 

100-2 

100-0 

100-0 

92-2 

98-8 

100-0 

1988 

Dec. 

98-9 

100-1 

101-6 

95-8 

100-2 

100-0 

100-0 

92-2 

98-9 

100-0 

1939 

J line 

99-0 

100-3 

102-1 

95-9 

100-2 

100-0 

100-0 

92-2 

99-0 

100-0 
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- Note by the President 

Since Mr. Campion’s Paper and my Address are part of the same 
larger investigation and to some extent cover the same ground, it 
will be convenient to readers to have their relation to each other 
explained. While Mr. Campion is solely concerned with salaries, 
I was concerned on the one hand with the whole of Intermediate or 
“ Residual ” Income, but on the other only with that part of the 
salary aggregate which was below the exemption limit. 

Consequently the statistics in my Table Vll do not correspond 
very- closely with, any given by Mr. Campion and Miss Marley . The 
range of mine is somewhat greater, because some estimates were 
included for industrial groups for which there were no returns in the 
questionnaires, and in some cases (other than agriculture) there were 
small additions to the aggregate income under £125 for small 
employers. But the main difference is that Mr. Booker (whose 
detailed work I incorporated) took, as the totals to which the com- 
puted percentages were applied, the entries in the Population Census 
that included employers, while Mr. Campion’s totals excluded them. 
Thus the total number of salaried males in April 1931 is given by 
him as 1,775,000 for Great Britain (p. 525 ), while in Table VH 
(which includes North Ireland) the total of Employers, managers 
and non-manual operatives for the same industrial groups is 
2,430,000, of whom 1,578,000 are operatives and 852,000 employers 
or managers. For females, on the other hand, Mr. Campion’s total 
is 1,125,000 for Great Britain, while in Table YII the corresponding 
total is 1,046,000 for the United Kingdom, including 136,000 em- 
ployers and managers. These discrepancies are due to some differ- 
ences of definition and to some doubt about the interpretation of 
the questionnaire on the part of those who filled it up. 

In the industrial groups included in both estimates, Mr. Cam- 
pion’s total for salaries l)elow £125 p.a. would be about £70 mn., 
while mine for all occupied non-manually (except persons working 
on their own account) is £77 mn., of which £2 mn. is attributable 
to North Ireland. So that the final discrepancy in the aggregate 
of these incomes is relatively small. 
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MISCELLANEA 

Recent Advances in Mathematical Statistics 
Bibliography of Mathematical Statistics (1939) 

By H. 0. Habtley, Ph.D. 

I. Special Biographical Notes 

II. Theory 

Ill, Applications : 

A. Agricultural 

B. Genetical 

C. Population and Actuarial Studies 

D. Psychological 

E. Other Biological Applications 

F. Economic and Industrial ... 

G. Computational 

H. Miscellaneous 

The list of papers which follows is part of a series of bibliographies 
of papers on mathematical statistics which the Society is publishing 
at approximately annual intervals. The present list gives principally 
papers published during 1939. A few publications of an earlier date 
have come to our notice since the last bibliography was published 
and these have been included in the present list. 

Because of difficulties of communications between various 
countries in war-time, a bibliography of this kind is, at present, of 
particular value to those engaged in research. At the same time its 
compilation has become a more difficult task. Firstly, certain 
journals are now practically unobtainable, (Fortunately the 1939 
issues of most journals are complete, but the difficulty will be con- 
siderable when we have to deal with publications in 1940.) More- 
over, the facilities offered by many scientific Libraries (particularly 
London Libraries) have had to be reduced considerably owing to 
emergency measures. But for the kind co-operation of Dr. J. 0. 
Irwin, Mr. D. N. Lawley and Mr. D. J. Finney, it would have been 
difficult to aim at a completeness comparable with that of the two 
preceding bi bliographies . 

As far a» scope and arrangement of this issue are concerned, the 
principles laid down previously have been retained. 
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(1) Douglas, P. H. Henry Schiiltz as colleague. 
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(2) Hotelling, H. The work of Henry Schultz. 

Economeirica, Vol. VII, pp. 97-103, 1939. 
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(37) Hosier, C. I. Influence of chance error on simple structure : 

an empirical investigation of the effect of chance error and 
estimated communalities on simple structure in factorial 
analysis. 

Psychometrika, Vol. 4, pp. 33-44, 1939. 

(38) Peters, C. C. Increasing reliability in controlled experi- 

ments. 

J, Educ, Psychol., Vol. XXX, pp. 143-50. 

(39) Rashevsky, N. Studies in mathematical theory of human 

relations. 

Psychometrika, Vol. 3, pp. 221-39, 1939. 

(40) Rashevsky, N. Studies in mathematical theory of human 

relations. II. 

Psychometrika, V^l. 4, pp. 283-99, 1939. 

(41) Searle, L. V. Application of the cluster analysis technique to 

profile correlations of rats with brain lesions. 

Psychol Bull, Vol. 36, p. 645, 1939. 
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(42) SoSjOmon, R. S. An index of conformity based on the J-curve 

hypothesis. 

Sodometry, Vol. 2, pp. 63-8, 1939. 

(43) Solomon, R. S. Further theoretical considerations of the J- 

curve hypothesis, 

Sodometry, Voi. 2, pp. 59-63, 1939. 

(44) Spearman, C. The factorial analysis of ability. 11. Deter- 

mination of factors. 

Brit, J. Psychol., Vol. XXX, pp. 78—83, 1939. 

(45) Spearman, C. Thurstone’s work re-worked. 

J. Edw. Psychol., Vol. XXX, pp. 1-16, 1939. 

(46) Stephenson, W, The factorial analysis of ability. IV. 

Abilities defined as non-fractional factors. 

Brit. J. Psychol., Vol. XXX, pp. 94-104, 1939. 

(47) Stevens, W. L. Tests of significance for extra-sensory per- 

ception data. 

Psych. Reo., Vol. 46, pp. 142-50, 1939. 

(48) Strunz, K., and Brodel, W. Zur Berechnung von Wertig- 

keitskoeffizienten . 

Z. angew. Psychol., Vol. 55, pp. 273-300, 1938. 

(49) Thouless, R. H. The effects of errors of measurement on 

correlation coefficients. 

Brit. J. Psychol., Vol. XXIX, pp. 383-403, 1939. 

(50) Thomson, G. H. The factorial analysis of ability. I. The 

present position and the problems confronting us. 

Brit, J. Psychol., Vol. XXX, pp. 71-77, 1939. 

(51) Thomson, G. H. The factorial analysis of ability. Agreement 

and disagreement in factor analysis : A summing up. 

Brit. J. Psychol., Vol. XXX, pp. 105-108, 1939. 

(52) Thomson, G. H., and Ledermann, W. The influence of multi- 

variate selection on the factorial analysis of ability. 

Brit. J. Psychol., Vol. XXIX, pp. 288-306, 1939. 

(53) Travers, R. M. W. The use of a discriminant function in the 

treatment of psychological group differences. 

Psychometriha, Vol. 4, pp. 25-32, 1939. 

(54) Tryon, R. C. Comparative cluster analysis. 

Psychol. Bull., Vol 36, pp. 645-46, 1939. 

(55) Urban, F. M. The method of equal appearing intervals. 

Psychometrika, Vol 4, pp. 117-32, 1939. 

(56) Wilson, E. B., and Worcester, J. The resolution of six tests 

into three general factors. 

Proc. Nat. Acad. Sd., Vol 25, pp. 73-7, 1939. 

(57) Wilson, E. B., and Worcester, J. Note on factor analysis. 

Vol 4, pp. 133-48, 1939. 
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(58) WiiiSON, E. B., and Worcesteb, J, The resolution of tests into 

two general factors. 

Proc. Nat. Acad. Sci,, VoL 25, pp. 20-5, 1939. 

(59) Young, G. Factor analysis and the index of clustering, 

Psychometriha, Vol. 4, pp. 201-8, 1939. 


E. Other Biological Applications 

(1) Allen, N. Some applications of mathematics to an insect 

life-history study. 

J. Economic Entomology ^ Vol. 31, pp. 719-22, 1938. 

(2) Berg, W. N. The error in counting bacilli in sputum. 

Amer. Rev. Tuherc., Vol. 40, pp. 351-7, 1939. 

(3) Campbell, F. L., Snedecor, G. W., and Simanton, W. A. 

Biostatistical problems involved in the standardization of 
liquid household insecticides. 

J. Amer. Slat. Ass., Vol. 34, pp. 62-70, 1939. 

(4) Delaporte, P. Analyse statistique des influences reciproques 

de plusieurs carac teres biologiques. 

Biotypohgie, Vol. VI, pp. 160-82, 1938. 

(5) Fischer, K. Untersuchungen iiber Kiinstliche Auslese bei 

Erbmerkmalen. 

Dissertation Gottingen University, 1939, 39 pages. 

(6) Gordon, E. D. Estimating bacterial populations by the 

dilution method. 

Biometriha, Vol. XXXI, pp. 167-80, 1939. 

(7) Hunter, A. Blood pressure among standard lives. 

J. Inst. Actuaries, Vol. LXX, pp. 60-4, 1939. 

(8) Jackson, C. H. N. The analysis of an animal population. 

J. Animal Ecology, Vol. 8, pp. 238-46, 1939. 

(9) Kolmogoroff, a. Zur Losung einer biologischen Aufgabe. 

Mitt. Forsch.-Inst. Math. n. Mech. Univ. Tomsk, Vol. 2, 
pp. 1-6, 1938. 

(10) Lesue, P. H., and Davis, D. H. S. An attempt to determine 

the absolute number of rats on a given area. 

J. Animal Ecology, Vol. 8, pp. 94-113, 1939. 

(11) Loewbnthal, L. j. a., and Wilson, W. A. The problems of 

chance in medicine and research. 

Brit. Med. Jam., 1939, pp. 110-12, 1939. 

(12) Neyman, j, On a new class of “ contagions ” disfcributions 

applicable in entomology and bacteriology. 

Annals Math. Statistics, Vol. X, pp. 35-57, 1939. 

V2 



556 Ui9cdlamok [Part IV^ 

(13) Mittmann, C. tJber die Brfolgsaussichten. von Massnahmen 

gegen Erbkranklieiten. 

Afoh. Majth, Wirtsdi. -u. Sozialforsckung, VoL 4, pp. 120-36, 
169-82, 1938. 

(14) Morant, G, M. The use of statistical methods in the investi- 

gation of problems of classification in anthropology. I. The 
general nature of the material and the form of intraracial 
distributions of metrical characters. 

Biometrika, Vol. XXXI, pp. 72-98, 1939. 

(15) Teissier, G. Un essai d’analyse factorielle des variants sennels 

de Maia Squinado. 

Biotypologie, T. VI, pp. 73-97, 1939. 

(16) Tizzano, a. Alcune applicaziom' della statistica in biologia. 

Riv, Patol. Sperim., 3, pp. 475-84, 1937. 

(17) Weinbach, a. P. Some physiological phenomena fitted to 

growth equations. III. Rate of growth of brain potentials 
compared with rate of growth of the brain. 

Growth, Vol. II, pp. 245-51, 1938. 

(18) Wainwright, W. W., and Beeks, H. Methods of biometrical 

evaluation of salivary analysis. 

J, Dental Res., Vol. 18, pp. 1-41, 1939. 

(19) Woodruff, L. C. An analysis of insect growth curves. 

*7. New York Entomology Soc., Vol. 47, pp. 47-55, 1939. 


F. Economic and Industrial 

(1) Bain, J. S. The relation of the economic life of equipment to 

reinvestment cycles. 

Rev. Boon. StaL, Vol. XXI, pp. 79-88, 1939. 

(2) Bernardelia, H. A reply to Mr. Samuelson's Note. 

Economica, Vol. 6, pp. 88-9, 1939. 

(3) Bowley, a. L. Production and efficiency. 

J. Roy, Soc.y Vol. CII, pp. 1-20, 1939. 

(4) Bradley, P. D., and Crum, W. L. Periodicity as an explana- 

tion of variation in hog production. 

Ecofumetrica, Vol. VII, pp. 221-34, 1939. 

(5) BrescsAnT-Turroni, C. Annual survey of statistical data; 

Pareto’s law and the index of inequality of incomes. 
Econometrica, Vol. VII, pp. 107-33, 1939. 

(6) Castellano, V. Studi italiani riguardanti il calcolo delle 

probability e la statistica metodologica, negli anni XIV-XV, 
E. P. 
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(7) CLiiEK:, C, Comment {on foreign trade multipliers^). 

Econ. Journal, Vol. XLIX, pp. 356-7, 1939. 

(8) Cobb, C. W. Note on Frisch's diagonal regression. 

Econometrica, VoL VII, pp. 77-80, 1939. 

(9) Doni), E. L. The length of the cycles which result from the 

graduation of chance elements. 

Annals Math, Statistics, Vol. X, pp. 254-64, 1939. 

(10) Dodd, E. L, Periodogram analysis with the phase a chance 

variable. 

Econometrica, Vol. VII, pp. 57-63, 1939. 

(11) Evans, G. C., and May, K. Stability of limited competition 

and cooperation. 

Rep, Math, Colloq., Puhl, Univ. Notre Dame I Is, Vol. 1, 
pp. 3-15, 1939. 

(12) Goltz, D. F., and Eichter, W. Zur Frage des Zeitvergleichs 

von Dichteziffern in der Motorfahrzeugstatistik. 

Rev, Statistique Czechoslovakia, Vol. XIX, pp. 571-80, 
1938. 

(13) Haostroem, K. G. Remarks on the theory of depreciation. 

Econometrika, Vol. VII, pp. 289-303, 1939. 

(14) Jennett, W. J., and Welch, B. L. The control of proportion 

defective as judged by a single quality characteristics varying 
on a continuous scale. 

J, Roy, Stat, Soc. (Supplement), Vol. VI, pp. 80-8, 1939. 

(15) Konos, a. a. The problem of the true index number of the 

cost of living. 

Econometrica, Vol. VII, pp. 10-29, 1939. 

(16) Lutfalla, G. Compte rendu de la reunion d' Annecy. 

Econometrica, Vol. VII, pp. 81-93, 1939. 

(17) Marschak, j. On combining market and budget data in 

demand studies : A suggestion. 

Econometrica, Vol. VII, pp. 332-5, 1939. 

(18) Menderhausen, H. Clearing variates in confluence analysis. 

J, Amer, Stat. Ass., Vol. 34, pp. 93-105, 1939. 

(19) Mosak, j. L. The least-square standard error of the coefficient 

of elasticity of demand. 

J, A^ner, Stat, Ass,, Vol. 34, pp. 353-61, 1939. 

(20) Newland, W. F., and Neal, E. E. Statistical Control of the 

quality of telephone service. 

J, Roy, Stat, Soc, (Supplement), Vol. VI, pp. 25-50, 1939. 

(21) Pankraz, 0. On integral relations in economical cinematics. 

Coo, maLfys., VoL 68, pp. 132-6, 1939. 

(22) Prbinrbich, G. A. D. The practice of depreciation. 

Econometrica, VoL VII, pp. 235-66, 1939, 
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(23) Radioe, E. a. a dynamic scheme for the British trade 

cycle. 

Econometrica, Vol. VII, pp. 47-56, 1939. 

(24) Ricci, U. Die Verteuerung einer monopolisierten Ware durch 

eine Verbrauchssteuer. 

Arch. Math, Wirtsch. -u, Sozialforschung, Vol. 5, pp. 11-22, 
1939. 

(25) Robertson, D. H. Mr. Clark and the foreign trade multipliers. 

Econ, Journal, Vol. XLIX, pp. 354-5, 1939. 

(26) Samuelson, P. A. The end of marginal utility : A note on 

Dr. Bernardelli’s Article. 

Economica, Vol, 6, pp. 86-7, 1939. 

(27) Schultz, H. A misunderstanding in index number theory : 

The true Konos condition on cost-of-living index numbers 
and limitations. 

Econometrica, Vol. VII, pp. 1-9, 1939. 

(28) Schultz, H. Comments on a paper by R. 6 . D. Allen. 

Economica, Vol. 6, pp. 202-4, 1939. 

(29) Smithies, A. The maximization of profits over time. 

Econometrica, Vol. VII, pp. 312-18, 1939. 

(30) Snedecor, G. W. Design of sampling experiments in the social 

sciences. 

J. Farm. Econ., Vol. 21, pp. 846-855, 1939. 

(31) Solo, R. The demand for passenger cars in the United States. 

A reply. 

Econometrica, Vol. XXX, pp. 271-6, 1939. 

(32) Tinbergen, I., and De Wolff, P. A simplified model of the 

causation of technological unemployment. 

Econometrica, Vol. 7, pp. 193-207, 1939. 

(33) Tintner, 6. Elasticities of expenditure in the dynamic theory 

of demand. 

Econometrica, Vol. VII, pp, 266-70, 1939. 

(34) Wald, A. A new formula for the index of cost of living. 

Econometrica, Vol. VII, pp. 319-31, 1939. 

(35) Yates, F. The adjustment of the weights of compound index 

numbers based on inaccurate data. 

J. Roy. Stat. Soc., Vol. CII, pp. 285-8, 1939. 


G. Computational 

(1) Andrews, I. M. A nomogram for computation of probable 
errors of differences. 

Human Biology, Vol. 11, pp. 543-6, 1939. 
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(2) Barnhart, E. N. A computational shortcut in determining 

scale values for ranked items. 

Psychometrihay Vol. 4, pp. 241-2, 1939. 

(3) Bennett, G. K. The correlation between scores expressed as 

percentiles. 

J, Educ, Psychol.y Vol. XXX, pp. 470-2, 1939. 

(4) Bishop, M. C. A note on computation for analysis of variances. 

Annals Math, Statistics , Vol. X, pp. 393-8, 1939. 

(5) Bonsdorfp, I. Bestimmung der Gewichte, wenn lauter 

Unterschiede der Unbekannten beobachtet worden sind. 
VerhandL d. Balt, geodat. Komm.y pp. 114-25, 1938, 

(6) Casanova, T. A simple graphical method for determining the 

significance of a difference. 

J. Educ. Psychol. y Vol. XXX, pp. 289-94, 1939. 

(7) Conrad, H. S., and Krause, K. H. Student’s tables of the 

unit normal curve, for abscissae expressed in terms of the 
probable error or P. E. : — I. Areas corresponding to 
abscissae. II. Abscissae corresponding to areas, 

J. Educ. Psychol. y Vol XXIX, pp. 491-500, 1938. 

(8) Dubois, P. H. Note on the calculation of the chi-square test 

for “ goodness of fit ”, 

Psychometrikay Vol. 4, pp. 173-4, 1939. 

(9) Dubois, P. H. A statistical time-saver for means and sigmas. 

J. consult. Psijchol.y Vol. 3, pp. 80- 2, 1939. 

(10) Dubois, P. Formulas and tables for rank correlation. 

Psychol. Rec.y Vol. 3, pp. 46-56, 1939. 

(11) Enlow, E. K. What the statistical slide rule will do. 

Peohody J. Educ., Vol. 16, pp. 292-5, 1939. 

(12) Getman, K. a. Attained age valuation of life annuities. 

Trans, Actuar. Soc. Amer., Vol. 38, pp. 463-74, 1937. 

(13) Johnson, N. L., and Welch, B. L. On the calculation of the 

cumulants of the x-distribution. 

Biometrika, Vol. XXXI, pp. 216-18, 1939. 

(14) Krause, K. H., and Conrad, H. S. New and extended tables 

of the unit normal curves. I. Areas (4a) corresponding to 
abscissae from *00 to 10*0 P. E. II. Abscissae (x/P.E.) 
corresponding to areas (^a) from -GOO to *49999 999999. 

J. Psychol y Vol. 5, pp“ 397-424, 1938. 

(15) Lidstone, C. j. Finite integration by parts (series for 

II. 

J. Inst. ActuarieSy Vol. LXX, pp. 89-103, 1939. 

(16) Lowan, a. N., and Laderman. On the distribution of errors 

in wth tabular differences. 

Annals Math, Statistiesy Vol. X, pp. 360-4, 1939. 
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(17) O’Neil, J. B. A note on an easy check on means adjusted by 

partial regressions. 

Scientific Agriculturey Vol. 20, pp. 234-5, 1939. 

(18) Ramsey, E. W. Use of marginal punch card in tabulating vital 

statistics data. 

Amer. Jour. Puhl. HexdtJi, pp. 907-9, 1939. 

(19) Schumann, I. Mechanical device for smoothing data. 

Nature, Vol, 143, pp. 937-8, 1939. 

(20) Spoerl, C. a. The Whittaker-Henderson graduation formula 

A. 

Trans. Actuar. Soc. Amer., Vol. 38, pp. 403-62, 1937. 

(21) Wren, F. L. The calculation of partial and multiple coeflft- 

cients of regression and correlation. 

J. Edm. Psychol., Vol. XXIX, pp. 695-700, 1938. 

(22) Zubin, J . Nomographs for determining the significance of the 

difierences between the frequencies of events in two contrasted 
series or groups. 

J . Amer. Stat. Ass., Vol. 34, pp. 539-44, 1939. 


H. Miscellaneous 

(1) Boyd, D. A. The estimation of Rothamsted temperature from 

the tein 2 )erature of Oxford and Greenwich. 

Annals of Eugenics, Vol. IX, jjp. 341-52, 1939. 

(2) Hraba’k, M. Les bases d’ordre mathematique et physique 

pour la determination de Techelle des cartogrammes. 

Rev. Sfaiistique Czechoslovakia, Vol. XIX, pp. 239-44, 1938. 

(3) Kendall, M. G., and Babington-Smith, B. Second paper on 

random sampling numbers. 

J. Roy. Stat. Soc. (Supplement), Vol. VI, pp. 51-61, 1939. 

(4) Starkey, D. M. The distribution of the multiple correlation 

coefficient in Periodogram Analysis. 

Annals Math. Statistics, Vol. X, pp. 327-36. 

(5) Watson, F. Influence of limiting magnitude upon meteor 

frequency. 

Proc. Nat. Acad. Sci., Vol, 25, pp. 243-4, 1939. 

(6) Wherry, R. D. An approximation method for obtaining a 

maximised multiple criterion. 

Psychol. Bull., Vol. 36, p. 609, 1939. 
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EEPORT OF THE COUNCIL 

For the Financial Year evuled December Sl.^^, 1939, and for the 
Sessional Year ending June ISth, 1940, fresenied at the One 
Hundred and Sixth Annual General Meeting of the Royal 
Statistical Society, held in the Hall of the Royal Society of 
Arts, John Street, Adel'phi, W.C.2, on June ISth, 1940. 

The Council have the honour to submit their One Hundred and 
Sixth Annual Report. 

The roll of Fellows on December 31st, 1939, as compared with 
the average of the previous ten years, was as follows : — 


Particulars. 

11)38. 

Average of 
tin; previous 



Ten Years. 

Number of Fellows at end of previous year 

1083 

1053 

Number lost by death, withdrawal, or default ... 

39 

59 

Fellows elected or restored to the list 

64 

60 

Number of Fellows on December 31st 

1108 

1054 


In addition, there were 12 Honorary Fellows. 

The Council regret to report that during the sessional year ended 
June 18th, 1940, the Society lost by death the undermentioned 
Fellows : — 


Felloivs 

Date of 
Election. 


♦Barnes, J. Howard, F.T.A. 1887 

♦Higgs, Henry, C.B., LL.B. ... 1892 

dHobaon, John A., M.A 1904 

Lewis, Sir Alfred E. 1916 

Martin, Albert Victor 1936 

dPearsall, C. W„ M.A 1921 

Pouiton, Olive Elizabeth, B.Sc 1937 

Putnam, G. E 1922 

Sykes, Arthur A 1917 

Watson, William 1919 

dWickens, Charles Henry, C.S.O., F.T.A ... 1918 

Honorary Fellow 

Colson, element Leon 1929 

♦ Life Fellow. d Donor to the Library. 
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Among the ten Ordinary Fellows lost to the Society by death 
the most eminent in statistics was Mr. C. H. Wickens, Statistician 
to the Australian Commonwealth from 1922 to 1931, when he was 
forced to retire through ill health, largely the result of his strenuous 
labours. He remained a Fellow until his death last year. An 
obituary notice appeared in the Journal, Part iV, 1939. The Council 
also especially regrets the loss of two notable personalities — Mr. J. A. 
Hobson and Sir Alfred Lewis. Both had been associated with the 
Society for long periods, though they did not participate actively 
in its work. By the death of Mr. J. Howard Barnes the Society 
has lost one of its senior Fellows, while Miss Olive Poulton was one 
of the youngest recruits; her life was regrettably cut short by an 
accident. Mr. G. E. Putnam, of Messrs. Swift & Co., was an American 
well known to a number of Fellows when he lived in London, and 
his premature death is greatly regretted. 


The death of Mr. Henry Higgs, some time of H.M. Treasury and 
well known as an economist, occurred after this Report was in print, 
and space can be given only for this brief announcement, with 
which must be expressed the deep regret of the Council, whose 
colleague he was in the past. 

The Council has also to record the loss of an Honorary Fellow, 
Monsieur C. L. Colson, Vice-President of the French Conseil Buperieur 
de Statistique, and a member of the International Statistical Institute, 
who was elected to the Society in 1929. A biographical notice was 
published in the Journal, 1939, Part IV. 


During the session 1939-40, the following 57 candidates have 
been elected Fellows of the Society : — 


Abrahamson, George, Dr. Oec, 
Barnes, Harry Kyde, B.Sc. 

Bauer, George Albert, B.A. 
Bhargova, Math Nath. 

Bose, Mrs. Chameli. 

Bowles, W. Reed. 

Brightley, Harold Edward. 
Calvert, Neil Geoffrey, A.I.A. 
Caplen, Alfred Charles Edward. 
Chevis, Annie Henrietta. 

Coe, Leonard Dodworth. 

Curphey, Noel. 

D’Abreo, Alfred Rudolph. 

Daniel, Goronwy Hopcyn, D.Ph. 
Drury, Rev. William. 

Edmonds, Stanley Harold George. 
Evison, Gordon Quested, B.Com. 


Foster, Wilfred John. 

Gambrell, H. T. E., A.C.W.A. 
Ganguli, Durgadas, B.So. 
Goshawke, Walter John, A.I.A. 
Hamilton, John Hyslop. 
Hamilton-Russell, D.H.G. 
Harris, Sydney Charles, B.Com. 
Henry, Harry, B.Sc. 

Heywood, Geoffrey, F.F.A. 
Johnson, Arthur Hazel Lionel. 
Khan, Ahmad, Ph.D. 

King, Wilfred Ernest. 

Kuipers, John Dennis, B.A. 
Lander, Maxwell. 

Liepmann, Kaethe K. 

Loveday, W, H. N. 
MacDougall, G. D. A. 
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MacGarvey, Charles J, 

Mills, Vicente. 

O’Brien, Cyril Cornelius. 
Partridge, Ernest John. 

Peat, Henry. 

Poornaprogna, V. N., M.A. 

Ross, Norman William, F.I.A. 
Rubin, I. 

Rudd, Martin. 

Schellenberg-Orlofif, Professor M. 


Scott, Jesse. 

Sengupta, Dhrubajyoti, M.A. 

Sinclair, Thomas Hilary. 

Singh, Jaggit, M.A. 

Silva, David Montague do, M.R.C.S., 
L.R.C.P., D.P.H. 

Spitzor, Erika Anita, M.Sc. 

Thompson, Clarence Reginald, 
A.I.M.T.A. 

Wall, John Edward. 


Corporate Representatives . 


Clung, Joan. 

Lythgoe, James. 

Neubert, John William. 

Turner, Arthur James, 
M.A., D.Sc. 

Urmston, James, 


representing Messrs. Buckmaster & Moore. 

rejyresenting The Corporation of Manchester, in place 
of Mr. J. E. Bray, retired. 

representing The International Sugar Council. 

representing The Linen Industry Rest^arch Associa- 
tion. 

representing Callender’s Cable and Construction 
Company, Limited. 


The number of Fellows is now 1,079, compared with 1,083 
June 1939. 

The long-established tradition by which the Society holds a 
meeting in each month of the Session was broken in 1939-40 on 
account of the war. Darkness and the traffic difficulties of the early 
months, together with the scattering of Council members and other 
Fellows, many of whom were engaged on work for the Government, 
and the uncertainty of things in general, rendered it impracticable 
to make plans in advance. The Council, therefore, resolved to sus- 
pend the Ordinary Meetings for a few months and, in fact, the first 
was held on April 16th, 1940, when Professor J. Harry Jones opened 
a discussion on the Report of the Royal Commission on the Distribu- 
tion of the Industrial Population. The meeting was well attended 
and the Council decided to hold the May and June meetings also, 
if practicable. On May 21st Mr. H. W. Macrosty, O.B.E., read a 
paper on “ British Overseas Trade, 1930-39,” and on June 18th, the 
President delivered his Valedictory Address, the subject of which was 
“ Some Constituents of the National Income.” It was decided to 
continue the publication of the Journal as in peace-time and to 
invite the submission of full-length papers, which, on acceptance 
according to the usual conditions, should be printed in the Journal 
in the same way as papers read b;?^fore the Society, followed by a 
discussion in the form of w/tten comments from selected 
persons. The list of these papers is as follows : — 
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Bartlett, M. S., D.Sc, The Present Position of Mathematical Statistics, 
MacBougall, G. B. a . Inter-War Population Changes in Town and Country. 
Edelberg, Victor, Ph,B. Flexibility of the Yield of Taxation — Some Econo- 
metric Investigations. 

Allen, K. G, B. The Unemployment Position at the Beginning of the War. 
Grebenik:, Eucjene. Some Aspects of Population in Bristol. 

The suspension of the Ordinary Meetings made it impossible, in 
view of the Bye Laws, to elect candidates for Fellowship until 
April. There were, however, a number of candidates for admission 
last autumn, and the Coiincil, whose meetings were also suspended 
during the winter, authorized the Executive Committee, who were 
empowered by them to administer the affairs of the Society meanwhile, 
to grant to all candidates of whom they apjirove, jiejiding election 
at an Ordinary Meeting, all privileges of Fellowship other than 
those which, by the Bye-Laws, can be enjoyed only after formal 
election.” This meant that the candidates elect were enabled to 
receive the Journal and use the Library although they had no 
right as yet to the use of the letters F.8.S. 

The names of forty-eight candidates a])proved by the Executive 
Committee to the months October -March were submitted to the 
April meeting and all were duly elected. 

The meetings of the Industrial and Agricultural Research 
Section also had to be suspended for an indefinite period, chiefly 
because most of the members were absent from London, many of 
them in Government departments. It is intended, however, to hold 
a meeting on June 20th, at which Mr. E. C. Fieller will read a paper 
on “ The Bioligical Standardisation of Insulin.” The Supplement is 
to be issued in two parts as before, but the publication is likely 
to be a good deal delayed. 

The Study Group has not been able to hold any meetings. The 
war occupations of most members has absorbed their whole time, 
but the Group hopes to resume its activities in less strenuous days. 

In the year ended May 31st, 1940, 1,315 works were added to 
the Library, compared with' 1,750 the year before. These figures 
exclude periodicals regularly received and a number of Parlia- 
mentary Papers. During the same period 2,112 volumes were 
borrowed by 772 Fellows, against 1,717 by 786 Fellows the year 
before. As in 1914-18, the Society’s Library has been extensively 
used by various Government Departments. 

The Council have awarded a Guy Medal in Silver to Mr. H. Leak, 
for his paper The Carrying Trade of British Shipping,” read before 
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the Society in February 1939, and published in Part II of the 
Journal for 1939. 

The Frances Wood Memorial Prize, value £30, offered for com- 
petition in 1939, was awarded in February 1940, to Dr. H. W. 
Singer, for his essay, “ The Process of Unemployment, Statistically 
Analysed.” 

In last year’s Report it was announced that the Oouncil was 
co-operating with the Royal Society " in the preparation of lists of 
Fellows qualified to undertake scicTitific research of a statistical 
nature and to carry out other statistical work.” The Council can 
now report that, in addition to those who are members of the Civil 
Service, a considerable number of Fellows, both members of the 
Council and others, are engaged in various forms of “ war work ” in 
many Departments of tlie Government. 

The Council are confident that all fellows of the Society will learn 
with pleasure that the retiring Honorary Secretary, Mr. H. W. 
Macrosty, O.B.E,, has accepted the unanimous invitation of his 
colleagues on the Council to allow his name to be put in nomination 
for the office of President. Mr. Macrosty was elected into the Society 
thirty-six years ago, first served on the Council in 1916-17 and has 
been an honorary secretary since 1928. He has (*ontril)uted a number 
of valuable papers to the Society’s Journal and was the author of 
the history of th(‘ Society ])ublished in connection with the centenary. 
Since his retirement from the ])ublic service, Mr. Macrosty has de- 
voted himself to the service of the Society with an energy which his 
colleagues cannot too gratefully acknowledge, and it is largely due 
to his efforts that, in these recent difficult years, the Council has been 
able to carry on the work of the Society. 

The abstract of the Treasurer’s Accounts, viz., a Statement of 
Income and Expenditure for the year 1939 and the Balance Sheet 
as at December 31st, 1939, together with the report of the Auditors 
thereon, are given in Appendices A and B respectively. 

There was an excess of Income over Expenditure for the year 
1939 amounting to £241, as compared with an excess of £128 in 1938. 
Ordinary Income, at £3,261 fell by £242 ; this was mainly due to a 
fall of £202 in the income from the sale of the Society’s publications, 
which was to be expected in jirevailing conditions, and it is 
satisfactory to note that Fellows’ subscriptions decreased by only 
£21. Ordinary Expenditure, at £3,020, fell by £356, mainly owing 
to decreases of £65 in Salaries and Wages and of £187 in Publication 
and Distribution Expenses. The Accumulated Fund of the Society 
amounted to £7,441 at the end of 1939. 
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The Fellows named below (nominated in accordance with Bye- 
law 14) are recommended for election as President, Council, and 
Officers of the Society for the Session 1940-41 : — 


President 

Henry William Macrosty, O.B.E., B.A. 


Council 


*R. G. D. Allen 
Sir Percy Ashley, K.B.E., C.B. 

M. S. Bartlett, D.Sc., 

W. A. Basham, O.B.E. 

*M. 8. Birkett, O.B.E. 

*Lt.-Col. William Butler, M.B. 

A. M, Carr-Saunders. 

’•‘Iris Douglas. 

Major P. Granville Edge, O.B.E. 

Sir W. Palin Elderton, C.B.E.,F.T.A. 
*G. W. S. Epps, C.B., C.B.E., E.I.A. 
Dorothy P. Etlinger. 

C. 0. George, Ph.D. 

R, F. George. 

Sir Gwilym Gibbon, C.B., D.Sc. 


Noel F. Hall. 

David Heron, D.Sc. 

A. Bradford Hill, D.Sc. 

J. 0. Irwin, Sc.D., D.Sc. 
Leon Isserlis, D.Sc. 
Professor J. H. Jones. 

♦M. G. Kendall. 

H. Leak. 

George Rae, D.Sc. 

E. C. Rhodes, D.Sc. 

E. C. Snow, O.B.E., D.Sc. 
Percy Stocks, M.D. 

Sir Sylvanus Vivian, C.B. 
A. D. Webb, O.B.E. 

John Wishart, D.Sc. 


Those marked * were not Members of Council during the preceding Session, 


Honorary Treasurer 

David Heron, D.Sc. 


Honorary Secretaries 

E. 0. Snow, O.B.E., D.Sc, Leon Isserlis, D.Sc. 

A. Bradford Hill, D.Sc., Ph.D. 


Honorary Foreign Secretary 

E. 0. Snow, O.B.E., D.Sc. 

Signed on behalf of the Council, 
Arthur L. Bowley, 

President, 

H. W. Macrosty, 'I 

E. C. Snow, \Hon. Secretaries, 

L. Isserlis, j 


June ISih, 1940. 
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APPEN 

STATEMENT OF INCOME AND EXPENDITURE 


EXPENDITURE. 


1938 


1939. 


s. d. 


128 17 
49 13 
3 U 


971 17 1 
170 13 11 


52 7 6 
100 12 6 


£ 

•S'. 

d. 


£ 

' s. 

d. 

£ .9. 

d. 

380 

0 

0 

Rent 




380 0 

0 

132 

13 

4 

House Expenses 




137 1 

10 




Salaries and AVages (including 









contribution to Staff 






924 

8 

11 

Superannuation Scheme) 




859 3 

9 

217 

12 

1 

Pons i on and All o wance 




199 5 

0 




Meetings : — 









Ordinary and General 

96 

19 

9 






Research Section 

30 11 

7 






Study Group 

1 

4 

3 



182 

4 

11 



— 

— 

128 15 

7 




Publication and Distribution 









Expenses : — 









Journal and Reprints 

764 

7 

6 






Supplement 

190 

7 

8 



U142 

11 

3 



— 

— 

954 15 

2 




Library : — 









Rooks 

46 

6 

6 






Binding 

100 

1 

4 



152 

19 

11 


— 

— 

— 

146 7 10 

15 

13 

1 

Furniture and Office Equi})ment 




15 0 

0 

20 

13 

7 

Insurance 




20 10 

3 




Stationery and Miscellaneous 






129 

9 

8 

Printing 




89 4 

4 

69 

2 

6 

Postage and Telephone 




62 3 

2 

4 

5 

0 

Guy Medal 




2 15 

0 

4 

7 

10 

Miscellaneous Items 




25 4 

2 

\,376 

2 

1 





3,020 6 

1 




Balance carried to Accumulated 









Fund : Excess of Income 









over Expenditure for the 






128 

0 

3 

year 




241 6 

3 

'/)04 

2 

4 





3,261 12 

4 




Amount carried to Life Compo- 






105 

0 

0 

sition Fund 




67 15 

0 


i3,009 2 4 


3,319 7 4 
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DIX A. 

FOR THE YEAR ENDED 31st DECEMBER, 1939. 


193S. 

£ s, d. £ .S', d. 

1,614 18 0 

107 2 0 

1,722 0 0 

3 0 0 

20 10 0 
1,013 11 10 
77 76 4 
16 12 6 
150 0 9 
2 2 3 

50 0 0 
447 14 11 
13 0 


INCOME. 


Annual Subscriptions : — 

In respect of current year . . . 
Arrears 

Study Group Subscriptions 
Special Subscription and Dojia- 

tion 

Sales of Journal 

Sales of J ournal Reprints 
d ournal Advertisements 

Sales of Supplements 

Sales of other Publications 
Contribution from Royal Econo- 
mic Society 

Dividends and Interest (gross) 
Miscellaneous Items 


1939. 

£ s. d. £ -s. d. 

1,591 16 0 
109 4 0 

1,701 0 0 

3 10 0 

11 11 0 
911 15 3 
8 1 5 
16 6 0 
119 6 6 
2 2 7 

50 0 0 
436 2 2 
1 17 5 


3,504 2 4 3,261 12 4 

105 0 0 Life Compositions 57 15 0 


£3,609 2 4 


£3,319 7 4 
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APPEN 

BALANCE SHEET AT 


1938. 

£ <?. d, £ s. d. 

69 6 0 

131 19 2 

237 7 2 

2,058 0 0 

105 0 0 

2,m 0 0 


7,071 10 8 
128 0 3 

7, 2.9.9 19 11 


LIABILITIES. 


Annual Subscriptions received 

in advance 

Payments for Journal and 
Supplement received in 

advance 

Sundry Creditors 

Life Composition Fund : — 
Balance at December Slst, 

1938 

Add : Life Composition Fees 
received in 1939 

Accumulated Fund of the 
Society : — 

Balance at December 31st, 
1938, per last Accounts ... 
Add : Excess of Income over 
Expenditure for the year, 
per annexed Statement . . . 


1939. 

£ s. d. £ s. d. 

46 4 0 

48 3 1 
139 9 2 

2,163 0 0 
m 15 0 

2,220 15 0 


7,199 19 11 
241 6 3 

7,441 6 2 


819 18 2 
SO 7 6 


331 15 2 
24 14 8 


9,801 12 3 

Building Fund (per contra) : — 
Balance at December 31st, 

1938 

Add : Income for year 1939 

850 5 8 

Frances Wood Memorial Fund 
(per contra) : — 

Balance at December 31st, 

1938 

Add : Income for year 1939 

356 9 10 


9,895 17 5 


850 5 8 
33 1 2 

883 6 10 


356 9 10 
25 13 7 

382 3 5 


£11,008 7 9 


£11,161 7 8 


-No value is placed in the Accounts on (1) Journals and other Publications in stock, (3) Books In Library, 
andCS) Pictures, Pumiture and Bquipment. 
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DIX B. 

31st DECEMBER, 1939. 


ASSETS. 


1938. 


1939. 


£ 

s. 

d. 

£ fi. d. 

Investments, at cost or under : — 

£ 

s. 

d. 

£ ,s'. d. 





£10,527 12, S’. 3(/. 2J% Consols 





5,580 

0 

0 


(Guy Bequest) 

5,580- 

0 

0 


1,185 

0 

0 


£2,236 1 l,v. lid. 2|% Consols 

1,185 

0 

0 


1,299 

0 

0 


£1,841 31% Conversion Loan 

1,299 

0 

0 


490 

0 

0 


£500 3|% War Loan 
£1,169 17.S-. tid. 3% Local 

490 

0 

0 


800 

0 

0 


Loans Stock 

£666 4% 2nd Prefd. Stock, 

800 

0 

0 






London and North-Eastern 





100 

0 

0 


Railway 

£266 5% Prefd. Ord. Stock, 

100 

0 

0 






T^ondon and North-Eastern 





25 

0 

0 

9,479 0 0 

RailM^ay 

25 

0 

0 

9,479 0 0 


300 0 0 


56 9 10 


101 19 9 
49 2 11 


84 

87 


0 0 
9 7 


9,801 12 3 


850 


356 9 10 


(Market value, December 31 st, 
1939, less Interest accrued, 
£ll,9t)6) 

Interest accrued on InvestoKuits 

(gross) 

Cash at Bank and in hand 
Arn^ars of tSub8cri|)tion8 re 
(‘overable (estimated) 
Sundry Debtors 


Building Fund : — 

£972 4.V. ;3d. 3D’(j Conversion 

Loan 

(Market value, December 3 1 st, 
1939, £913) 

Frances Wood Memorial 
Fund : — 

£600 Preference Stock, 

London, Midland and Scot- 
tish Railway 

(Market value, December 31st, 
1939, £357) 

Post Office Savings Bank 
Deposit 


101 19 
160 5 


84 0 0 
70 12 7 

9,895 17 5 
883 6 10 


300 {) 0 


82 3 


382 3 5 


£11,008 7 9 


£11,161 7 8 


REPORT OF THE AUDITORS. 

We have examined the foregoing Statement of Income and Expenditure and Balance 
Sheet with the Books and Records of the Society. We have verified the Investments and 
Cash appearing in the. Balance, Sheet. We report that the above Balance Sheet is, in our 
opinion, properly drawn up so as to exhibit a true and correct view of the state of the 
affairs of the Society, according to the best of our information and the ex})lanation8 given 
to US, and as shown by the Books and Records. 

PLENDER Chartered AccourUarii. Auditor. 

C. OSWALD GEORGE \ Honorary 

HERBERT W. ROBINSON / Auditors. 
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Proceedings op the One Hundred and Sixth Annual General 
Meeting op the Eoyal Statistical Society, held in the 
Hall op the Eoyal Society of Arts on Tuesday, J one 18th, 
1940. 

The Chair was taken by the President, Professor A. L. Bowley, 
C.B.E., at 5.0 p.m. 

The Honorary Secretary read the notice convening the 
Meeting, and drew attention to the Eeport of the Council for the 
financial year 1939 and the Session 1939-40, proofs of which were 
distributed to those present. He explained that owing to difficulties 
caused by the war it had not been possible to circular the Eeport to 
all Fellows this year as intended. 

The Chairman moved that the Eeport of the Council be adopted 
and printed in the Journal; the motion was seconded by The 
Et. Hon. Lord Plender, and, on being put to the vote, was carried 
unanimously. 

The Honorary Secretary announced that in accordance with 
Bye Law No. 9, the Council had ordered the names of fourteen 
persons to be erased from the Eoll of Fellows of the Society. 

A ballot was taken for the election of the President, Council and 
Officers for the Session 1939-40, Mr. Dudley Walton and Mr. J. H. 
Hamilton being appointed scrutineers. As a result it was announced 
that all those nominated had been elected to the several offices.* 

A cordial vote of thanks to the President, Honorary Officers and 
Council for their services during the past Session was proposed by 
Mr. G. L. Schwartz, seconded by Mr. Verdier and carried unanimously. 

The Meeting then adjourned for the Ordinary Meeting. 

* See list on p. 566. 
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REVIEWS OF STATISTICAL AND ECONOMIC BOOKS 


CONTENTS 


PAGE 

1. — Kurtz (X. K.) and Ed{ferton 

{H. A.). Statistical Diction- 
ary of Terms and Symbols . 573 

2. — Horsefield {J. Keith). The 

Real Cost of the War . . 574 

3. — Ellinger {Barnard). The City 575 

4. — Burn (D. L.). Economic 

History of Steelmaking . 578 


5. — McLaughlin {Glenn E.), 

Growth of American * Manu- 
facturing Areas . . . 580 

6. — Heilperin {31. A.). Inter- 
national Monetary Economics 581 

7. —Kaulla {Rudolf). Theory of 

the Just Price . . .583 


1 . — Statistical Dictionary of Terms and Symbols. By A. K. 
Kurtz and H. A. Edgerton. New York : John Wiley, 1939. (Lon- 
don : Chapman and Hall.) 7" x 4|". xiii + 191 pp. 12 s. 

Statisticians are often reproached for using a language of their 
own, unintelligible to the non-professional reader. Although they 
are somehow inclined to revel in the creation of new terms, statis- 
ticians should not be blamed for having developed a specialized 
terminology. Every branch of science is bound to have professional 
terms of its own. That those of the statistician have been parti- 
cularly noted by other scientists is simply due to statistics being used 
and read by a large number of non-statisticians who apply its results. 

“ The primary purpose of the ‘ Statistical Dictionary ' is to 
provide the user with clear and accurate definitions of each of the 
various meanings of the statistical terms which he encounters in his 
reading of scientific literature.” The first publication of its kind, it 
will be welcome to statisticians and non-statisticians alike. 

The task of compiling such a dictionary is by no means an easy 
one. Completeness is but an unattainable ideal simply because 
the terminology of science is in a state of continuous devclopnient. 
Great efforts have been made to achieve its completeness at the date 
of publication, and an Advisory Council of experts has been consulted. 
Nevertheless we have to mention here a number of omissions which 
ought to be remedied in a revised edition. Statistical terms of 
modern field experimentation, now an essential part of the terminology 
of the design of experiments in general, have been omitted. No 
mention is made of terms such as ‘‘ Latin Squares ” and “ Ran- 
domized Blocks,” let alone more specialized designs such as “ the 
split plot lay-out ” and factorial designs ” or more modern 
developments such as the missing plot technique,” confounding,” 
‘‘ partial confounding,” etc. Other sections appear to be fairly 
complete with only occasional omissions, of which we may mention 
the following : “ stochastic variable,” “ fiducial limit,” “ dis- 

criminant function,” “ random sampling numbers,” ‘‘ sampling 
units,” “ probit,” “ linkage,” “ amount of information.” 

The definitions are as clear and concise as they can possibly be. 
In a dictionary of this kind it is, of course, difficult, if not impossible, 
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to draw a line between unknown terms to be defined and known terms 
which may be used in the definitions. At times the user will find 
that in the definition of an unknown term other terms, also unknown 
to him, have been used. These, in turn, have to be looked up in the 
dictionary, and he may not improbably be led back to his beginning, 
as, for instance, in the original edition of a celebrated musical 
dictionary, where the enquirer found, under Guzla, see Rebah ; and 
under Rehab, see Guzla. H. 0 . H, 

2 . — The Real Cost of the War, By J. Keith Horsefield. Eng- 
land : Penguin Books. X 4 |. 148 pp. 6 d. 

In the medical profession there are few who would tell a patient, 
about to undergo a major and costly operation, every unpleasant and 
painful detail of what he has to go through before he can once more 
hope to return to happy normality. The author under review would 
probably see little analogy between surgery and public finance. 
After a rather hurried diagnosis, he tells the patient (taxpayer) 
about every necessary cut and how terribly deep they will have to be. 
Other surgeons or consultants, such as Sir Kingsley Wood or Mr. 
Keynes, who would break the news a little more gently, are denounced 
as purveyors of dangerous delusions. 

Working throughout on 1939 values, and after allowing for air- 
raid damage (£300 mns.), Mr. Horsefield estimates our 1940 national 
output at £5,200 mns., of which £1,700 mns. is assumed to be con- 
vertible to government use. By adding £650 mns. for possible 
additions to home-produced national output from longer working 
hours, more intensive work, and increased employment, £450 mns. 
for indirect government output, and £800 mns. from the realization 
of a substantial part of our capital resources, he obtains the £3,600 
mns. which, he tells his readers, is the minimum annual rate of 
expenditure the Government must command by the end of 1940 , 
if we are not to lose the war. This would mean that, after selling 
over one- third of our capital resources, and in spite of increases in 
workers’ hours and workers, the average consumption per civilian 
head must be cut down from 36s. per week to about 23^*. 

This section of the book, devoted to the effects of the war on the 
consumer, shows much careful and useful work, but its value lies not 
so much in the actual estimates — modestly designated the roundest 
of round figures— as in the analysis of the difficulties and possible 
misconceptions lying in the path. Perhaps a little more might 
profitably have been said about the increasing difficulties of applying 
the money measure in war-time. And some readers, who have been 
led to believe that the successful prosecution of the war demands the 
maximization of “ convertible output,” may be a little puzzled to 
read that the value of a soldier’s services is measured by his pay and 
allowances, and that as these are usually lower than his civilian 
earnings, ‘‘ Convertible Output will be less for each man who joins 
up than the Output he previously produced.” 

In the remaining sections of the book, which are devoted to 
possible and probable effects of the war on the taxpayer, on industry, 
and on post-war conditions, there is little to provoke serious criticism. 
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Here and there one hnds a tendency, only too prevalent in present-day 
war comment, to lay too much stress on physical factors and too little 
on the psychological factors, which, after all, may be ultimately 
decisive in any war. In the author’s eyes, the citizen seems some- 
times to be something even lower than homo ceconomicus — something 
resembling a human machine giving an unchangeable output of 
energy in return for a standard input of fuel in the shape of food and 
other goods. Nowhere does the author pay much attention to the 
fact that output may be very seriously affected by financial policy. 
And there is undue emphasis on the importance of present goods 
when he says that the real cost of the war must be borne here and 
now, and roundly declares it is useless to pretend that any fiscal shilly- 
shallying can pass it on to future generations. Fortunately for our war 
effort, such a narrow conception of real ” cost is not widely held. 

And, after all, in public finance, as in every other sphere of govern- 
mental activity, the first and all-important aim at the present time 
is the maximization of our war effort. Occasionally Mr. Horsefield 
is driven to forget this by an earnest and obviously sincere affection — 
strangely prevalent among realistic economists — for abstract ethical 
principles, which have little influence on finance in peace-time, and 
even less in time of war. 

But these lapses are few and far between. For so small a book 
there is a surprising amount of sound statistics, sound economics, and 
sound sense. Seldom is the statistician or economist offered such 
value for sixpence. C. 0. G. 

3. — The City : the London Financial Markets. By Barnard 
Ellinger, M.A. London : King, 1940. 8|" X 5|". xv + 429 pp. 

20.S’. 

Mr. Ellinger is well known to Fellows by his previous books, This 
Money Business and Credit and International Trade (reviewed in the 
Journal for 1933, Part IV, and 1935, Part II, respectively). All 
will therefore agree that a wise choice was made when the Enquirers’ 
Club of Toynbee Hall, instead of simply publishing a series of lectures 
on “ The City and its Activities ” delivered before them in 1935-36, 
appointed him ‘‘ to act as rapporteur of the meetings and, out of the 
material he collected there and could supplement by research else- 
where, make a general survey of the City’s activities.” The result 
is a solid contribution to our knowledge of the way in which ” the 
City ” functioned in the period immediately preceding the outbreak 
of the present war. The financing of the 1914-18 war and the 
following years brought great changes, and we must expect that 
when peace comes changes no less great will be found to be necessary. 
The degree to which the financial structure of trade and industry 
may have to be altered can only be determined if we have a clear 
understanding of the working of our financial organization before 
the present disturbing factors came into action. Mr. Ellinger has 
put it in our power to have that understanding, and for that service 
he has our gratitude. 

The book is divided into four approximately equal parts. The 
first treats of the Bank of England, its organization and its functions 
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in relation to currency, the Government, bank rate, and open- 
market operations, and there are three chapters dealing with 
criticisms, and two with the history of financial crises. The following 
points may be selected for notice. The estimated net circulation ’’ 
of currency in 1935 was about £380 million, of which Mr. Ellinger 
can only identify part, “ probably at the outside a quarter.” He 
therefore rightly urges an investigation into the monetary habits of 
the people in order to determine the real net active circulation, so 
that we may be able “ to arrive at wiser decisions ” on monetary 
problems, “ than would otherwise be the case.” Secondly, the full 
explanation of open-market operations deserves commendation. 
Dr. Dalton’s criticisms of the Bank receive trenchant treatment, and 
the principal socialist criticisms are shown to have little foundation 
at a time when the Government has taken over the determination 
of the main lines of monetary policy, while leaving the day-to-day 
application to the Bank authorities. Mr. Ellinger distinguishes 
three phases in the history of major financial crises. ” The first 
embraces the early period during which the Bank seemed mainly 
concerned with saving its own skin. During the second phase the 
Bank — ^usually with Government assistance — in times of crisis 
directed its operations mainly with its eye on the public welfare. 
The third phase, beginning with the Baring crisis, was one in which 
the Bank found means of anticipating and averting panics during 
times of crisis.” He then asks if a fourth phase will follow in 
which the Bank will prevent crises by “ restricting industrial and 
commercial development neither too early nor too late, but just at 
the exact moment which will prevent an unhealthy speculative 
over-expansion from taking place,” and stresses the difficulty of 
determining this happy conjuncture. 

The second part treats of the Deposit Banks, with separate 
chapters on their organization, deposits, assets, advances, invest- 
ments, etc. — 13 chapters in all and 118 pages. After a perusal of 
this section the reader will feel that he is in a position to understand 
and appreciate the working of the British banking system, for a 
great amount of information is brought together which previously 
was scattered through many books and periodicals. Particularly 
valuable are the chapters on advances and the chapter which explains 
the relation between the open-market operations of the Bank of 
England and the deposits in the joint-stock banks and the develop- 
ment of industry. The chapter on branch banking will probably 
be “ an eye-opener ” to most of the users of banks, and the two 
chapters on ” criticisms ” lead to the conclusion that most facilp 
criticism is based on ignorance and that some sounder criticism 
reflects aspirations difficult to realize. 

Apart from the banks, there are other institutions which collect 
savings and make loans to trade and industry. Savings banks, 
friendly societies, building societies, industrial assurance societies, 
and other thrift organizations collect small savings and invest them 
in Government securities, in mortgages, land, and buildings, in 
municipal loans, and in other securities. Life and other assurance 
companies similarly invest their funds, but a larger proportion goes 
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into industrial securities. Investment trust companies aim (or 
should aim) at making investment safer for the small investor; 
funds for the purpose of buying securities are collectively subscribed 
and the dividend income received is distributed. Issuing Houses, 
“ placings,’’ and “ stock exchange introductions ” “ act as inter- 
mediaries between savers who desire a long-term investment and 
borrowers on long term,” and the chapters dealing with them and 
“ the scope and limitations of new capital market ” will repay study. 
Mr. Ellinger discusses with much sobriety the allegations of the 
difficulty which businesses with £150,000 capital or less find in 
raising funds, pointing out that investors are repelled by the narrow 
market which small issues have, and suggesting that it is possible 
that the development of new ideas may best be left to large concerns 
with research departments of their own. The doubtful profitability 
of new issues is stressed, and the insufficiently recognized fact that 
about half the new borrowing of 1937 was estimated by the Economist 
to be under some form of official control is brought into prominence. 
The Labour Party advocate the formation of an Investment Control 
Board, which Mr. Ellinger thinks might be desirable if it were 
certain that there existed a body of men sufficiently wise to direct 
investment into industrial channels which would provide the com- 
modities that the public desired rather than the commodities which 
the Board in its wisdom considered that the public should desire.” 
As it is, the Treasury control exercised through the Bank of England 
and the Ken net Committee may be sufficiently elastic to ensure the 
gradual gaining of experience and the adaptation of regulation to 
changing needs. Meanwhile it is observed that 158 issuing houses 
have gone out of existence since 1928 , and that at present the 
investor has no means of gauging the repute of an issuing house with 
which he contemplates doing business similar to the protection he 
has when selecting a solicitor or an accountant. 

The fourth and concluding section treats of “ International 
Trade Finance,” and includes chapters on “ Foreign, Dominion, and 
Colonial Banks,” “ Merchant Banks,” “ The Foreign Exchange 
Market,” and “ The Exchange Equalization Account.” Even well- 
informed persons find such topics rather obscure, but in 74 pages 
Mr. Ellinger has poured on them a flood of light of so high a con- 
centration that the illumination is almost painful. The intricacy of 
the transactions involved under those general headings prevents one 
from giving a summary of the chapters in a form more succinct than 
our author’s account. It may be noted, however, that in his view, 
“ when the world has settled down to restored confidence,” the 
Exchange Equalization Account “ may become a permanent feature 
and solve the problem of divorcing as far as possible the means 
employed for adjusting the international values of currencies from 
the means used in contracting or expanding the internal basis of 
credit.” Finally, we may refer to the chapter on “ Merchant Banks ” 
as one of peculiar interest, and share with Mr. Ellinger his regret at 
the possible disappearance of a prominent feature of the money 
market which the changes of recent years have made more likely. 

H. W. M. 
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4. — The Economic History of Steehrmhing, 1867-1939 : a study in 
com/petition. By I). L. Burn. (Cambridge : University Press.) 
1940. 8f" X 5|''. xi + 548 pp. (witli two figures and two maps). 
2^s. 6d. 

It is a great pity that this book is so expensive, even if the cost 
has been made greater by causes outside the publishers’ control. 
To say that it fills a gap in the history of steel would give far too weak 
an idea of the author’s achievement, for, with immense industry, he 
has collected a vast quantity of facts and has built them into an 
integrated whole. With remarkable insight, he has analysed the 
policies current at each successive interval of time and has shown 
how they were determined, or at least influenced, by circumstances 
that originated in the past, sometimes the remote past. He makes 
it very evident how difficult it is for an old and established industry 
to meet new and dangerous competition by adopting the weapons 
of its rivals. We warmly congratulate the author on having made a 
notable contribution.to economic history. 

The poor display made by the British iron and steel manufacturers 
at the Paris Exhibition of 1867 started a lively controversy as to the 
alleged “ decline upon the largest possible scale ” in the British industry, 
but the doubts were silenced to some extent by a great expansion of 
railroad- building during the next six years, for railway iron was the 
dominant component in Britivsh iron exports. There were, neverthe- 
less, violent fluctuations, for the competition between iron and steel 
was great; after 1873 there was a world-wide collaj)se in capital 
expansion, and in 1878 the discovery of the basic, process was to give 
a great impulse to Continental steel production. Germany and the 
Uruted States had the advantage of large and rapidly growing home 
markets safeguarded from foreign competition, and their steel 
industries, being new, were not cumbered by obs()l(‘te plant and works 
badly placed. Although small improvements in practice were con- 
tinuous, criticisms were raised as to the willingness of British iron- 
masters to adopt with sufficient speed the innovations introduced 
across the Atlantic. In particular the lack of scientific training on 
the part of managers and the want of expert chemists were especially 
noticeable, as they had been in the middle sixties. Even in 1902 
Selby Bigge, “ the pioneer of change,” could write about improve- 
ments that “ outside England people say, ‘ What is the saving? ’ 
In England the first question is ' What is the cost ? 

The growing fierceness of international competition during the 
eighties and nineties dethroned Britain from her position as the 
leading iron-producing country, and when Joseph Chamberlain 
brought to life again the almost inanimate doctrine of protection, 
the explanation of the sufferings of the British iron and steel industry 
was found in the policy of dumping by protected countries. Here 
Mr. Burn enters into an elaborate analysis of prices and wages, of 
the advantages of location, of “ Britain and the advance of the 
processes,” and of the progress of structural adaptation, which must 
leave those of us who took part in the controversy, thirty odd years 
ago, gasping at our temerity. Very briefly he finds that the Conti- 
nent did benefit by discriminatory prices and by lower wages, and 
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that the gap between the efficiency of the British workman and the 
Continental workman had narrowed. But the main disadvantage of 
the British industry was that it was an old industry which had grown 
up on the widely scattered ore districts, that small-scale working 
had thus been imposed on it, that capital resources were insufficient 
for large-scale reconstruction, and that it was easier to move to the 
coast and import ores than to develop the imperfectly understood 
ores of the East Midlands. Long-lived capital equipment made it 
possible for an obsolete works to continue in competition with efficient 
works, and the policy of a highly diversified output of the more 
finished classes of products was adopted so that successively paying 
lines “ carried ” the unprofitable ones which were needed to keep the 
works running full. All those factors interposed difficulties in the 
way of either vertical or horizontal combination - as the author 
clearly shows by a comparison with American developments — and 
the line of progress seemed to be in the emergence of large individual 
companies which might or might not work more or less in agreement. 
Even such companies could only adopt a lopsided system of improve- 
ments, for their inability to call on the London money market forced 
them to make changes piecemeal where a wholesale policy of scrap 
and build ’’— and building in a scientific manner — was required. 
Between 1905 and 1914 “ the crucial feature in British structural 
"development was the absence both of radical change in the location 
of production and of a lessening of the subdivision of production.” 

Then came the war of 1914-18, when British steelmakers were 
forced to make extensive if not radical, structural and technical 
changes,” when knowledge and resources had to be pooled, when the 
basic process was unreservedly adopted, and when the East Midlands 
ore resources were systematically explored. Mr. Burn holds that 
“ while the building of the war and early post-war years did little 
to injprove the distribution of iron and steel-making, it raised 
appreciably the general efficiency of British practice.” Though 
after the close of the war “ individualism remained, so to say, ram- 
pant,” there was some extension of voluntary associations and of 
the substitution of national for regional associations. There followed 
the “ black decade ” of 1921-31, where the industry, crippled already 
by heavy interest burdens, almost collapsed under the attack of 
renewed competition, when exports dwindled and imports 'grew. 
Eegretfully we must pass over the account of this period, with the 
advice that it should be carefully studied. In 1932 came the Import 
Duties Act and the recommendation of the Import Duties Advisory 
Committee that protection should be granted to the iron and steel 
industry conditional on reorganisation of the industry. “ Briefly, 
they aimed at national and international Kartells free from monopoly 
evils, plus some degree of national planning.” This “ new start ” 
gave a fresh life to the industry, which was later strengthened by 
armament demands, and as the power of the central body of the 
British Iron and Steel Federation grew under its independent chair- 
man, Sir Andrew Duncan, so more and more of its functions were 
voluntarily made subject to the supervision of the Import Duties 
Advisory Committee. These changes did not go unchallenged. 

VOL. cm. PART IV. z 
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There has indeed been constant criticism — much of it plainly 
irrelevant, and some declamatory rather than analytical.*' Mr. 
Burn, too, is critical, especially of the slowness with which concentra- 
tion or translation to the new ore fields proceeded, but his 
criticisms are fair and moderate and raise questions which we shall 
have to try to solve, in the circumstances, whatever these may be, 
in which the industry will find itself when we shall have restored 
peace to the world. ' ' H. W. M. 

5. — Ch'onih of American Manufacturing Area>s : A oniparaiive 
Analysis, with Special Lmphasis on Trends in the Pittsburgh District, 
By Glenn E. McLaughlin. Bureau of Business Research, University 
of Pittsburgh. 1938. x 6". xxvii -f- 358 pp, S3. 

Although this notice is somewhat belated, attention may still be 
directed to this book in view of the interest recently shown in this 
country in problems arising out of. the localization of industry. We 
may quote from the Introduction : “ Variations in the rates of growth 
among different divisions of industry and among individual industries 
in each of the several divisions reflect large shifts in opportunities 
for employment and for capital investment. Industries which in 
terms of employment have grown more rapidly than the total 
population have had to attract workers from other types of activity 
or to vsecure them in increasing proportions from the ranks of new 
workers. Differential rates of growth have drastically affected the 
economic importance of most parts of the nation ; and no industrial 
area has remained unaffected.’* The census of manufactures for 
the United States furnishes extensive data on manufacturing in- 
dustries in 33 districts and the author has compiled comparable data 
for these areas extending back to 1869. After a short general 
survey of industrial growth in the United States, 167 pages are 
devoted to “ measurement and statistical analysis ** under four 
general > headings — “ Gainful Workers, 1870-1930,” Population, 
1870-19*30,” “ Manufacturing Wage-earners, 1869-1935,” and 

“ Value Added by Manufacture, 1869-1935.” The data are contained 
in 41 tables, either in absolute figures, or in index numbers, or in 
percentages, and 58 charts display them in graphic form. 

The remainder of the book deals with the interpretation of the 
preceding data. Sixty pages set out ‘‘ the reasons for regional 
differences in the rate of industrial growth,” and as the Director 
of the Bureau says in his Preface : ‘‘ Wherever possible, the author 
has sought to point out the economic, geographic, historical, acci- 
dental, and other causal factors responsible for industrial growth 
and for variations in growth among industrial centres.” These 
disctissions, together “ with an examination of the growth curves, 
shed light on prospective trends.” And, as the author himself says, 
his object is “ to single out the influences that have had a signifioant 
bearing on the rate of industrial growth in important industrial 
districts during the 60 years ending in 1929, to point out instances 
of the operation of particular influences, and to evaluate the relative 
importance of the several tendencies.” The factors bearing on 
development are manifold ; they react on one another, and it isioften 
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difficult to determine whetlier there is a line of causation or only a 
time sequence. Differences in interpretation of the data must arise, 
but Mr. McLaughlin has been so careful in his treatment that his 
conclusions must be treated with respect. Finally, two chapters 
are given to “ population and industrial production in the Pittsburgh 
district ’’ and to “ the position of the Pittsburgh district.’* His 
conclusion on the latter point is that in that district “ retardation of 
growth in total industrial production since about 1910 has resulted 
in the main from the fact that the major local industries are old 
industries which several decades ago reached their phases of most 
rapid development and from the additional fact that few new, 
rapidly expanding industries have become established locally.” 
An upward trend can only be restored again by some revolutionary 
change in the locally important coal and steel industries, but that is 
“ not very likely to appear in the immediate future,” or by the intro- 
duction of new industries, and the history of the past 30 years “ is 
presumptive evidence that the district has not been a particularly 
advantageous location for most of the new forms of manufacturing.” 
Hence, the weight of the evidence seems to indicate that the future 
growth of industrial output in the Pittsburgh district will be the slow 
growth normally characteristic of industrial maturity.” 

It is a commonplace, and often not a complimentary one, to say 
of a “ heavy ” book that it is a “ mine of information,” but that 
well-used phrase may be employed here in all honesty, for Mr. 
McLaughlin does not give his readers unsifted “ run-of-the-mine,” 
but facts well arranged into classes and properly docketed according 
to their degrees of reliability and usefulness. H. W. M. 

6 . — International Monetary Economics. By Michael A. Heil- 
perin. London : Longmans. 1939. xiv + 281 pp. 155. 

The book is meant to cover “ an investigation of the structure 
of international monetary relations, an enquiry into the nature of 
monetary internationalism and into the conditions which make its 
continued existence possible, and an investigation of the consequences 
of its destruction and replacement by nationalistic monetary 
policies.” 

It is in times like these, when the very fundamentals of the world’s 
political and economic structure are being questioned, that problems 
which used to evoke endless arguments amongst social scientists 
suddenly disappear altogether or become mere technicalities of very 
moderate importance. There is great realism nowadays with regard 
to fundamentals, and it is a greater handicap than ever for a pre-war 
book to be judged through the eyes of to-day. 

Professor Heilperin has not achieved more than what he set out 
to do — namely, to make an investigation intq monetary inter- 
nationalism. He concentrated his main efforts on trying to find a 
solution for an international system where various countries adopt 
different currency standards and policies. His conclusion was the 
obvious need for international co-operation in a world where auto- 
matic “ re-equilibrium ” is not, and never has been, a modus operandi. 

But it is rather his treatment of the subject than the conclusions 
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reached that is open to criticism. While dealing with various 
managed and semi-gold currency systems in great detail (and dis- 
cussing a loo per cent, gold currency to unbelievable length), he 
fails to emphasize those basic factors around which the whole problem 
is situated. It seems to be a pity that the great pillars of the inter- 
national economic edifice, such as currency and sovereignty, inter- 
national trade, international indebtedness, and — last but not least — 
the national-legal aspects of money and the guaranteeing of debts, 
should be so hidden in a maze of minor technical arguments. For 
only when grasping the fundamental elements of the problem and 
grouping various questions around these can the author avoid the 
critical reader’s question : to ti ? 

We have reached a stage in monetary management and economic 
thought when the operations of monetary authorities are no longer 
regarded as manifestations of some mysterious, natural physical 
law. Professor Heilperin seems to agree with this view, but his re- 
fusal to believe in the supernatural status of gold does not prevent 
him from embarking upon a lengthy statistical and theoretical argu- 
ment with Cassel and Rist on the relationship between gold supply 
and prices. This argument, however brilliant, is slightly out of 
place and far too long for an empirical law which, on a 'priori grounds, 
has already been refuted in the book as incorrect. 

There are a few excellent chapters on foreign exchanges, balance 
of payments, and parities, which compare favourably with anything 
written in text-books on the subject. The passages on “ automatic 
re-equilibrium ” and “ induced equilibrium ” are also well written, 
although it is rather difficult to see why exchange-control should 
necessarily lead to State-Socialism ? In arguing on Keynes’s thesis 
in the Treatise, on the choice* between maintaining stable prices or 
stable exchanges. Professor Heilperin holds the view that the dilemma 
is non-existent, since stable prices are not possible without stable 
exchanges and vice versa ; had he, however, considered the question 
of output and employment to a greater extent throughout the book, 
tliis problem as well as others would not have appeared as simple 
as the author seems to suggest. 

The author is at pains to stress the difficulties involved in the 
concept of index-numbers. He does so throughout the text, and 
devotes the Appendix to that point. His very strong criticism of 
the violation of “ the principle of homogeneity ” is fairly sound on 
strictly methodological grounds; but— the proof of the pudding is 
in the eating ” ; index-numbers are useful, and the author does not 
provide us with anything better instead. 

The main theme of the book, however, is how to run the inter- 
national monetary system when various policies coexist. The trade 
cycle is only mentioned passim, employment, public works, tariffs do 
not come into the picture at all. The problems discussed all centre 
around exchange parities, gold movements, et hoc genus omne. The 
conclusions of the book are that the real opposition is that of 
organized versus disorganized monetary relations, not that of one 
method or organization versus another method.” While one can 
fully agree that exchange stability can be maintained by inter- 
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national co-operation, even if— to use a Happy phrase of the author- - 
a ‘‘ homogeneous distribution of confidence throughout the world ” 
is not prevalent, the internal repercussions on employment and trade 
depend nevertheless very much on what the internal “ method of 
organization ” is. International co-operation in the financial field 
cannot be separated from co-operation in all other economic policies, 
and when viewed from that angle the monetary side seems to be 
little more than a minor technical detail. That this total economic, 
collaboration is within the power of the individual States, many of 
us believe. That no international intercourse is possible without 
some form of co-operation, not even the staunchest autarchist could 
deny. Sed quis eusfodiet custodes ipsos . . . (4. A. B. 

1. —Theory of the Just Price. By Rudolf Kaulla. Translated 
from the German by Robert D. Hogg. London : Allen & Unwin. 
1940. 219 pp. ^s. 6d. 

A short and interesting book on Value, which approaches the 
problem from an unusual angle : the values attaching to matcnial 
goods are only a part of the complex values attaching to services. 
An historical survey shows two competing tendencies in the remunera- 
tion of all services : payment in accordance with the social status 
of the occupation, or in relation to the utility of the service 
rendered. Hence the lower limit in. the determination of value is 
given by the fact that the total income of a profession cannot fall 
below the level required to maintain the number of persons ” neces- 
sary, on a standard of living appropriate to the profession. The 
upper limit can only be given for “ necessaries ” ; these must be 
within the reach of all the individuals concerned. Both limits must 
be modified, of course, in so far as {a) the primary needs of men can 
change as a result of education, and {h) people with alternative 
sources of income are in a position to charge less for their services. 
But it never seems to occur to the author (what in the case of his 
own country is fairly ol)vious) that his upper limit might be below 
his lower, when rationing prevents the satisfaction of all primary 
needs, while individual incomes, necessitating an unspent margin 
of cash, can only satisfy the first condition in terms of money. 

The “ justness ” of a price is a political question, and must be 
regulated through the legislature. Regulations of contracts, tariffs, 
or subsidies are all various instrunumts of the State to maintain 
that justness — Le., to keep a profession or an industry on a level of 
prosperity that is socially desirable. After a not wholly unsuccessful 
criticism of laisser faire, the author comes to the conclusion that 
“ the State ... is an essential factor in the creation of economic 
value, and that it has not to choose icheiher, but only how it shall 
intervene in the economic life of its citizens.” G. A. B. 
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STATISTICAL NOTES 
(1) British Official Statistics 

We give on p. 586 a table summarizing the oversea trade of the 
United Kingdom for the years ended November 1939 and 1940. 
Tbe development of our trade up to July was dealt with in Part III 
of tbe Journal, and this note will be confined to a consideration of 
the subsequent developments. Comparisons with Augustr -November 
1939 are affected not only by the restriction of the area with which 
trade is now practicable, but by the disturbed conditions at the 
outbreak of war, and are accordingly of little value. It is only 
necessary to mention here that the effect of enemy action in Europe 
has been to reduce appreciably the strain on our overseas resources, 
while imposing an additional strain on shipping by reason of the 
longer voyages resulting from both more distant sources of supply 
and the closing of the Western Mediterranean. The course of our 
trade since July has been as follows : — 


Montlis 

Imports 

Exports 

lle-exports 

Excess of 
imports 
over exports 

July 

£ mill. 

87-0 

£ mill. 

31-2 

£ mill. 

1-8 

£ mill. 
54-0 

August 

950 

32-5 

14 

6 M 

September 

80-6 

31 -2 

1-2 

48-2 

October ... 

85- 1 

1 234 

10 

6O.7 

November 

72-9 

! . 1 

! 21-7' 

i 

0'7 

50-5 


Both imports and exports have had a downward trend, which is 
not surprising in view of the enemy attacks on both our shipping 
and our ports, in particular the heavy attack on London in Septem- 
ber, which caused a diversion of shipping from that port. As 
London normally handled some 40 per cent, of the imports into the 
United Kingdom and about 30 per cent, of the exports and re- 
exports, the transference of that trade to other ports was bound to 
cause congestion there and affect the internal distribution of goods 
to a marked extent. 


The excess of imports over exports in the first eleven months of 
the year was £61 1| 'million, being about £253 million higher than in 
the corresponding period of either 1938 or 1939. There have been 
considerable fluctuations in the adverse balance during recent 
months, the excess of imports being Ibwer in September and 
November than in any other month this year. The reduction in 
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imports accounts for this, and it may be noted that imports in 
November were lower than in any month since October 1939 . The 
marked reduction in exports in October was officially explained as 
being due in part to the abolition of pre-entry for a large proportion 
of the goods consigned to markets in the British Empire. This 
does not, however, serve to account for the reduction in November, 
but possibly the policy of discriminatory exports announced by the 
President of the Board of Trade may have had some effect on the 
figures. Exports are important in enabling this country, and with 
it the rest of the sterling area, to conserve accumulated resources in 
foreign exchange. To the extent to which countries in the sterling 
area are able to reduce their consumption of unessential imports — - 
as has been and is being done in this country by import licensing, 
the Limitation of Supplies Orders and the purchase tax — exports 
from this country of such commodities tend to weaken our war 
effort by diverting to such exports resources of labour, plant and 
materials that could be better employed. The actual figure 
recorded for exports in November (£21-7 million) is the lowest this 
century and that for re-exports (£0-7) million the lowest on record. 

Imports of food, drink and tobacco have recently represented a 
smaller proportion than normal of the total imports, as might be 
anticipated in view of the need for larger imports of materials for 
war production. The absence of quantitative information, or 
information about the relative movements of import prices of food- 
stuffs and raw materials, however, prevents any definite conclusion 
being drawn from the value figures. The wholesale prices index 
number is inadequate for the purpose, especially as it includes 
subsidised prices. Manufactures have represented a higher pro- 
portion than normal, and in this connection it may be noted that 
imports of iron and steel have risen rapidly during recent months, 
and the total for November (£7*2 million) has never hitherto been 
approached — in the last war our largest annual importation was 
under £12 million. 

Exports of food, drink and tobacco were fairly well maintained 
at the July level until November. For the beverages group, which 
comprises mainly spirits, the value of exports has been about the 
same throughout the year, apart from November, when there was a 
fall of about £i million. There was a considerable reduction in 
August in raw materials exported, the decline being mainly in coal, 
with a further drop in November. The bulk of the fall in October 
was in manufactured articles, which suffered a further small reduc- 
tion in November. Comparing November with July, substantially 
greater falls were recorded for the various textile groups than for iron 
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and steel and machinery, while exports in the vehicles group (which 
may include aircraft for our allies) were larger in the later month. 

Re-exports have fallen rapidly month by month, as might 
perhaps be expected in view of shipping difficulties, and in November 
were only 40 per cent, of their value in July. The main fall has 
been in re-exports of raw materials. These were normally much 
the largevst class of our re-exports, but in November were only 
£131,000 out of the total of £723,000, 


Movements and Classes 

Twelve Months 
ended 

November 1939 

Twelve Montlis 
ended 

I November 194*' 

Increase ( -f ) 
or 

i Decrease ( -- ) 

Imports, c.i.f. — 

£’000 

£’000 

£’000 

Food, drink and tobacco 

392,664 

438,674 

(+)* 46,010 

Kaw materials arun 
articles mainly un- > 

238,310 

342,269 

( + ) 103,95 

manufactured j 

Articles wholly or] 
mainly manufac- > 

236,538 

325,31 3 

{ + ) 88,775 

ture<l J 

Other articles 

7,557 

6,003 

(-) 1,554 

Total Imports 

875,069 

1,112,259 

( t ) 237,190 

Exports, f.o.b, — 

United Kingdom, Produce 
and Manufactures — 
Food, drink and tobac(ro 

34,888 

35,323 

(4-) 435 

Raw materials andl 
articles mainly un- > 

54,457 

39,447 

(-) 15,010 

manufactured J 

Articles wholly or] 
mainly manufac- > 

336,267 

345,991 

1 

(-f) 9,724 

factored ... J 

Other articles ... 

12,173 

8,040 

(-) 4,133 

Imported Merchandise — 
Food, drink and tobacco 

10,913 

8,584 

(-) 2,329 

Raw materials andl 
articles mainly un- > 

25,903 

13,260 

(-) 12,643 

manufactured J 

Articles wholly orS 
mainly manufac- > 

10,785 

5,960 

{-) 4,825 

tured J 

Other articles ... 

607 

233 

(-) 374 

Total Exports 

485,993 

456,838 

{-) 29,155 


The Board of Trade index-number of wholesale frices (average 
for 1930 “ 100) continued its advance during the three months 
August to October 1940 , and by October had recorded an increase 
of nearly 45^ per cent, on the general level of wholesale prices in 
the three months preceding the war, viz. from 98*1 to 142*7. Food 
prices have advanced 58J per cent, since August 1939 and the 
prices of industrial materials and manufactures 39J per cent. It 
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has to be borne in mind, however, that there are some commodities 
the prices of which are lower through subsidization, others the prices 
of which are controlled, and others the supplies of which are rationed 
in some form or another in acfdition to price control. Consequently 
in the absence of a really free market for many commodities the 
value of the index-number is to some extent subject to limitations, 
as also are the market quotations of commodities where such are 
still available. No doubt in the case of market quotations some 
are almost nominal owing to the difficulties of supply. Subject to 
these restrictions it can be noted that over the three months August 
to October 1940 there was little change in the general level of prices 
of industrial materials and manufactures and a rise of nearly 64 
per cent, in prices of food and tobacco, chiefly due to increases in 
the prices of cereals. There were, in addition, advances (partly 
seasonal) in the prices of certain vegetables and in the prices of eggs. 
Coal and metal prices remained fairly steady throughout the period, 
and increases among textile commodities were not on any consider- 
able scale. There was also a •decline in the miscellaneous group of 
articles, due principally to a reduction in the price of hides. Since 
the end of October iron and steel prices have been advanced, and 
towards the end of October there were considerable increases in the 
prices of wood pulp, ranging from ii to 42 per cent. .Since the com- 
mencement of the war prices of basic materials (excluding fuel) have 
increased 54I- per cent., intermediate products nearly 50 per cent., 
manufactured articles 254 per cent, and building inaterials 23J per 
cent. Cereals have advanced in price over 73 per cent., meat, fish 
and eggs over 42 per cent, and other food and tobacco 60 per cent., 
the increase in the last-mentioned group being due principally to 
additional taxation on sugar and tobacco. 

The Board of Trade index-numbers of wholesale prices for the 
last four months are given below, together with the corresponding 
numbers for August 1939 the month immediately preceding the 
commencement of hostilities. 


(Averages for the year 1930 = 100) 


•Date 

Total 

Food 

Total 
not 
Food * 

All 

Articles 

Basic 
Materials f 

Inter- 
mediate 
i 'rod nets 

Maim- 

factnrod 

Articles 

Building 

Materials 

July 1940 i 

134-4 

142-3 

139-7 

148-9 

153-8 

136-4 

127-0 

Aug. „ 

135-5 

142-3 j 

140-1 

148-9 

153-9 

136-3 

127-6 

Sept. „ 

139-6 

141-6 j 

14M 

144-5 

154-9 

136-5 

128-0 

Oct. ,, 

143-1 

142-3 

142-7 

146-0 

155-8 

136-4 j 

128-4 

Oct. 1939 

109-4 

111-4 

110-9 

107-8 

116-2 

114-2 

107-7 

Aug. „ 

90-4 

102-2 \ 

i 

98-1 

94-5 

104-0 

108-7 

104-1 


* Industrial materials and manufactures. f Excluding fuel. 
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The figures for certain other British index-numbers and the 
index-number of wholesale prices prepared by the United States 
Bureau of Labour are given below. 


Date 

.Board of 
Trade 

(1 930 « 100) 

Economist 
(1927 100) 

Statist 
(1866-77 «= 
100) 

The Times 
(1913 = 
100) 

United 
States 
(Bureau of 
Labour) 
(1926 -= 100)® 

July 1940 

139-7 

96-0 

129-5 

151-7 

77-6 

Aug. „ 

140-1 

98-3 

131-5 

157-5 1 

77-2 

Sept. ,, 

141-1 1 

99-9 

131*6 

159-1 

77-8 

Oct. ,, 

142-7 

98-9 

131*8 

159-4 

78-2 

Oct. 1939 

110-9 

83-3 

105^8 

129-1 1 

79-2 

Aug. „ 

9S-1 

' 70S 

90‘4 

lU-5 

74-8 


* Meat. ]>er cent, weekly prices. 


During the three months August to October 1940 the rise in the 
cost of living according to the Ministry of Labour’s index-number 
of the prices of articles of working-class consumption amounts to 
about 3*8 per cent. The increase in food prices was about 4*8 per 
cent. In the prices of other items entering into a working-class 
budget there was little change during the period except in the cost 
of clothing, which advanced about 6 per cent., and of fuel rather 
less than per cent. Since the commencement of the war the 
increase in the cost of living up to November 1 st, 1940 , has been 
about 24 per cent., the increas<^ in food prices being about 25 per 
cent., in articles of clothing 48 per cent., in fuel nearly 18 per cent, 
and in other articles (excluding rent) about 22 J per cent. The rise 
in the index-number for working-class rents is only 162 to 164, and 
represents the slight increase in local rates. 

The index numbers for the last few months are given below : — 


(Average prices for July 1914 ~ 100) 


Date 

Food 

Rent and 
Rates 

Clothing 

Fuel and , 
Light 

Other 

Items 

All 

Items 

Aug. Ist, 1940 

Sept. 1st, „ 

164 

164 

290 

212 

219 

185 

166 

164 

295 

212 

219 1 

187 

Oct. 1st, ,, 

169 

164 

300 

214 

219 

189 

Nov. 1st, ,, 

172 

164 

305-310 

215 

220 

192 

Nov, 1st, 1939 

154 

162 

235 

185-190 

185-190 

169 

Sept. 1st, „ 

138 

162 

206-210 

180-185 

180 

155 


Since the commencement of the war the following are the most 
important increases in the j)rice8 of food : eggs 97 per cent., sugar 
65 per cent., fish 56 per cent., potatoes 28 per cent., imported cheese 
29 per cent., bacon 23 per cent, and milk 18 per cent. Some of 
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these articles (e.g., meat, butter and margarine, sugar and bacon) 
are rationed, and the prices of others are controlled in some form or 
another, or subsidized, as in the case of bread. Some portion at least 
of the advance in the prices of sugar and tobacco is due to increased 
duties, and the price of the former commodity has been reduced 
since November 1st by id. per lb. 


Judging by the numbers remaining in the registers of the Ministry 
of Labour Employment Offices in Great Britain at the middle of 
each month, there has been little general improvement in employ- 
ment between the middle of July and November 11 th, 1940 , at 
which dates the numbers registered as unemployed were 827,266 
and 791,180 respectively, a decrease of little more than 36,000. The 
decline in the number of unemployed male adults was somewhat 
larger — viz. 45,967, from 448,966 to 402,999, but there was an 
increase of 9,550 in the number of unemployed young persons. The 
number of women on the r(‘.gisters remain higli — rather more than 
three-quarters of the number of men. The proportion ordinarily 
is between a third and a quarter. The high number is stated to be 
due to some extent to the fact that evacuated women workers out 
of work have now to register at the employment offices -in the areas 
where they are now residing. Some allowance should also be made, 
no doubt, for the registration of those women anxious for war-work 
who are not ordinarily engaged in the industrial field. (Compared 
with the numbers unemploy(‘d at November 13 th, 1939 , the figures 
for November 1940 show a very large reduction — from 1,402,588 to 
791,180- — the reduction being most considerabh^. in the case of adult 
males, where the numbers have dropped from 897,061 to 402,999, 
a fall of 55 per cent. The fall, though considerable, is least among 
females (22 per cent.). 

The following table gives the number of work-people (insured 
and uninsured) aged 14 to 64 on the registers of the Employment 
Offices of the Ministry of Labour in Great Britain. 


Date 

Wholly TTii- 
employed 

Temporarily 

Stopped 

Persons nor- 
mally in Casual 
Employment 

d'otal 

July 15th, 1940 

.. 636,532 

153,242 

37,492 

827,266 

Aug. 12th, „ 

613,156 

154,380 

31,916 

799,452 

Sept. 16th, „ 

.. 613,671 

185,000 

31,175 

829,846 

Oct. 14th, „ 

.. 635,431 

171,082 

28,338 

834,851 

Nov. 11th, 

.. 603,241 

163,364 

24.575 

791,180 

Nov. 13th, 1939 

.. U213M5 

J35.233 

34,010 

1,402,588 

Aug. 14th, ,, 

.. oesjos 

211,978 

51,606 

1 

1,231,692 
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The Ministry , of Labour has made an investigation into the 
duration of unemployment of applicants for unemployment benefit 
or allowances at November 25 th, 1940 . Out of a total of 359,000 
men, 154,000 (43 per cent.) had been on the registers for less than 
two weeks and 191,000 for less than four weeks. The number who 
had been on the register for twelve months or more was 54,000, or 
nearly half those on May 20th last. Three-quarters of these were 
aged 50 or over. 


It has apparently been thought desirable by the Ministry of 
Labour to omit from the Labour Gazette since the September issue 
the usual information as to the numbers and proportion unemployed 
in the various trades and industries. No doubt during the last 
twelve months, owing both to recruiting for the forces and to trans- 
fers to war industries, the basis of the percentages has become less 
satisfactory, and there are probably other reasons for the omission. 
It would have been interesting, however, to have been able to see 
with what success the Ministry has been able to fit into war indus- 
tries those thrown out of work in the less essential trades. Their 
number inust have been considerable. The lack of work in coal- 
mining, owing to the decreased export demand, must figure largely 
in the unemployment problems confronting the Ministry. 

The latest, and presumably the last, percentages to be published 
during the war of unemployment in the insured trades in Great 
Britain and Northern Ireland were for August I 2 th, 1940 , 5*5 per 
cent, in the general scheme and 2*4 per cent, for the agricultural 
scheme and for September I6th 6*o per cent, and 2-3 per cent., 
respectively. The corresponding percentages for September 1 1th, 
1939 were 9*1 per cent, and 3*4 per cent. 


(2) Other Statistics 

On November 2nd, 1940 , the Economist newspaper commenced 
the publication each week of a daily Sensitive ” price index- 
number “ designed to reflect the market’s short-term view of the 
probable supply and demand for primary products in general.” 
Ten commodities included in the number are wheat, maize, sugar, 
cocoa, cotton, the four non-ferrous metals and rubber. The usual 
British ‘‘ spot ” prices are taken for seven of the commodities, with 
the “ nearest Liverpool futures ” for wheat and maize, and the 
nearest Amsterdam future for cocoa. The Government control of 
prices affects and will continue to affect the value of this new index- 
number during the war. In any case it is too early to judge of its 
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‘‘ sensitiveness,’’ but the number has been calculated back to 1913 , 
and from the chart published in the issue of the Economist for 
October 26 th last its curve does not show as a rule much variation 
from that of the Economist's well-known index-number of wholesale 
prices. 


Index-numbers prepared by the Bank of England and the 
Textile Association to show the value of wholesale trading in textiles 
indicate that over the four months July to October 1940 values both 
for export and home trade for the first two months were higher 
than in the corresponding months of 1939 , but that in the last two 
months were somewhat lower, esjiecially in the export trade. Owing 
to the considerable increase in prices since the war, it is not likely 
that the volume of trade has been maintained either in home or 
export markets. The home trade index-numbers for the four 
months of 1940 were 82, 124, 148, and 157 and the corresponding 
figures in 1939 were 65, 83, 159, and 170. The export numbers 
were 94, 74, 54, and 73 in 1940 and 77, 74, 74, and 88 in 1939 . 
Eoughly the weights assigned seem to be about 12 or 13 to i, and 
the index-nu!nbers for total trade were 83, 122, 143, and 152 for the 
months July to October 1940 and 83, 122, 143, and 152 for the same 
months in 1939 (average monthly sales in 1937 — 100 ). 


The Labour Department of Jamaica has recently issued a report 
which embodies the results of an enquiry relating to the cost of 
living of the poorer or labouring classes ” of Kingston, Jamaica, 
at August 1939 (Report on the Cost of Living Survey in Kingston^ 
Jamaica, 1940 , price M.). The family income and expenditure was 
obtained of 486 liouseholds, covering 1682 persons, of whom 673 were 
children under 16, 343 male adults over 16, and 666 female adults. 
The limits of family income were £2 per week and presumably the 
enquiry related to the coloured population only, though it is nowhere 
so stated. Only 17 J per cent, of the 1,009 adults were in regular 
employment, io4 per cent, being casually employed and nearly 24 
per cent, working in their own account. There were 16J per cent, 
unemployed over 16. Particulars were obtained by means of very 
elaborate and detailed budgets filled in with a good deal of care by 
investigators of the Labour Department. The information secured 
proved very difficult to interpret. The average of weekly money 
receipts per household, for instance, was found to be 115. 4^., whereas 
the expenditure worked out at i^s, 6|d. Some of the discrepancy 
may, no doubt, be due to the fact that rents may be in arrears and 
that articles may be procured on credit during the week and charged 
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as expenditure of that week, but such explanations do not seem to 
account for so much diflerence between incomings and outgoings 
which have ultimately to be met, nor is the opinion, hazarded in the 
report, that much debt may never be liquidated quite convincing. 
It would seem that some sources of casual income must have been 
undisclosed, or that expenditure has been returned of commodities 
purchased but not necessarily all consumed in the particular week. 
Perhaps both causes operated. The rent returned averaged 2S. qd. 
per week, but no information is given as to the number of rooms 
occupied by the households, though it would appear that some 
households occupy one-room tenements. 

There was a very elaborate ascertainment from shops, stores, 
markets and street-sellers of the prices of about 6o articles of food, 
and of as many other kinds of commodities entering into working 
class consumption. Prices were obtained at two different dates, 
August 1939 and November 25th, 1939, and if further ascertainments 
can be made from time to time, the price-structure of a cost of living 
index-number can be satisfactorily established. 
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CURRENT NOTES 

The National Service Committee for Social, Economic and 
Statistical Research has issued the following statement : — 

The Schedule of Reserved Occupations does not make any pro- 
vision for economists or workers in the other social sciences, who 
are not whole-time members of University staffs, nor does the 
reservation of statisticians at thirty completely meet the need for 
retaining qualified men for work of national importance who may 
be under thirty. While there, is no intention of including these 
classes in the Schedule, the Minister of Labour and National Service 
has provided machinery for dealing with them. At his invitation 
a Committee, called the National Service Committee for Social, 
Economic and Statistical Research, has been set up to consider the 
cases of men of military age who are highly qualified for research 
work in statistics, economics and the social sciences. The function 
of the Committee is to make recommendations to the Ministry of 
Labour in order that the calling-up of such men may be deferred. 
The Committee consists of representatives of the National Institute 
of Economic and Social Research, of the Royal Economic Society 
and of the Royal Statistical Society. 

There are two categories in which the Committee may place 
cases ; Category A : Cases of men identified as scientific research 
workers, either as statisticians, economists, or social science research 
workers. Identification ’’ is taken to mean certification of scien- 
tific status,’’ and is dependent upon the qualifications of knowledge 
and experience in the appropriate research techniques. Where 
men are placed in this category, indefinite deferment of calling-up is 
usually granted by the Ministry. This is conditional upon such 
cases passing successfully before the Committee at six-monthly 
intervals for review. On review, evidence of occupation must be 
submitted, so that the Committee may certify that the men in 
question are engaged whole-time in appropriate occupations of 
statistical, economic, or social science research work. 

Category B : Cases of men who should, from the point of view 
of the public interest, remain at any rate for a time upon the work 
in which they are already engaged as statisticians, economists or 
social science research workers. Recommendations are made for 
gh^en periods of deferment of caliing-up, and these may sometimes 
be made for the specific purpose of allowing time for training a 
substitute. These two categories are mutually exclusive, and the 
requirements of A are more stringent than those of B. 

The age limits are 25-42 years in the case of economists and social 
science research workers, 25-29 in the case of statisticians. The 
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only permissible exception would be a case of an exceptionally well- 
qualified and valuable statistician wbo is under 25. 

Direct application can be made to the Committee either by the 
man himself on his own behalf or by the organisation for which he 
is working. Applicants can state for which category they wish the 
case to be considered. Where a man applies on his own behalf 
for inclusion in Category A, the Committee welcomes supporting 
testimonials from authorities in the scientific field in which he has 
worked. Where application is made for inclusion in Category B, 
it should as a rule be supported by a government department 
interested in the work. All applications should give clear and 
adequate details of qualifications, research and other relevant 
experience, and of present occupation. 

All whole-time members of University Staffs engaged in social, 
economic and statistical research should apply in the first place to 
their University authorities to find out whether their cases come 
within the scope of the arrangements for dealing with University 
staff who are not covered by the Schedule. 

All enquiries and requests for application forms should be sent to 
the Secretary, National Service Committee for Social, Economic and 
Statistical Eesearch, 6 Duke of York Street, London, S.W.l. 


Until recent times criminal science meant little more than a study 
of the law. Now it covers such subjects as personality of the 
delinquent, the nature and efficacy of the punishment administered, 
the origin of a career of crime, and the relationship between Society 
and criminal justice. In an article on the “ Language of Criminal 
Science ” {Cambridge Law Journal, vii.2.1940), L. Radzinowicz and 
J. W. C. Turner maintain that the pendulum has swung too far, and 
believe that three broad categories are sufficient to cover the field 
— namely, (a) criminology, which comprises criminal biology, or the 
study of the delinquent, and criminal sociology, or the study of his 
environment ; (b) criminal policy, which must co-ordinate all 

measures of prevention, legislation and punishment; (c) criminal 
law or the rules for deciding whether what has been done amounts to 
a crime, whether the accused committed it and what is the assigned 
sanction. They prefer not to have statistics as a separate branch, 
for they naturally play an important part in each of the categories 
above. Like most statistics, they are, however, full of pitfalls for 
the ignorant or unwary, as Radzinowicz points out in a recent study 
(“ English Criminal Statistics,’" Law QuaHerly Review, October 1940). 
He is, in fact, inclined to believe that they come very high in the 
scale of imperfection and do not, and never can, furnish more than 
a rough approximation to the real volume of crime in a community. 
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Unreported crime is a varying quantity both in time and space, 
changes in methods of recording, in classification, and in the powers 
given to the various courts, compromise secular comparisons, while 
there are ever-present difficulties in distinguishing between indictable 
and non-indictable offences, felonies and misdemeanours. The 
result is a spate of indices— e.^., crimes known to the police, number 
of persons tried, persons found guilty, persons convicted, persons 
imprisoned, all of which need care in their selection and interpre- 
tation for the purpose in hand. Radzinowicz pleads for more uni- 
formity in the system of recording crimes by the various police forces 
of the country, but can suggest no other means of improvement. 

It is to be noted that the authors of the studies mentioned in the 
preceding paragraph are members of a Committee recently set up 
by the Faculty Board of Law in the University of Cambridge in 
order “ to consider the promotion of research and teaching in 
criminal science,*’ of which we have just received notice. The other 
members of the Committee are Professor P. H. Winfield (Chairman) 
and Dr. R. W. Jackson ; Mr. Turner is the Secretary. 

The research projected by the Committee includes the study 
of the development of criminal science in England and other countries 
and the exchange of information with other institutions, here and 
abroad, concerning the methods of administering justice and the 
progress of penal reform. 

The Committee also ])ropose to arrange for lectures to be given 
in Cambridge by recognized authorities on various branches of 
criminal science, and to issue publications. The first of these, 
entitled Penal Reform in England, is shortly to appear as Volume I 
in a series of English Studies in Criminal Science. It will consist 
of “ introductory essays on some aspects of English criminal policy ” 
by various authors, edited by L. Radzinowicz and J. W. C. Turner, 
with a preface by Professor Winfield, and is stated to be “ a work of 
collaboration by experts uiider a definite scheme.” 

The formation of the Committee and its promised activities will 
be welcomed by the Society, which has always included among its 
Fellows a number interested in criminal statistics, and has itself 
endeavoured in various ways and on various occasions to stimulate 
their study and press for their improvement. 

The President has received from Sir Alfred Flux, through the 
Red Cross, the following message, dated 1 October, 1940 :-r“ Many 
thanks for your most welcome July and August messages. We are 
keeping well. Wannest greetings to both and to the circle of 
mutual friends.” 
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STATISTICAL AND ECONOMIC ARTICLES IN 
RECENT PERIODICALS 


Unitkd Kingdom — 

Annals of Eugenics, Se/ptemher, 1940 — Some fertility rates by age 
of mother and order of birth : K. K. Conrad. The analysis of 
covariance in quasi-factorial designs : E. A, Cornish. Studies 
on a child population. V. The resemblance in intelligence 
between sibs : J. A. Fraser Roberts. The measurement and 
some determinants of secondary school life : F. Sandon. 

Annals of Mathematical Statistics, September, 1940 -Reduction of 
a certain class of composite statistical hypotheses ; G. Broun. 
The analysis of variance when experimental errors follow the 
Poisson or binomial laws : W. G. Cochran. The selection of 
variates for use in ])rediction with some comments on the 
problem of nuisance parameters : //. Hotelling. Parabolic 
test for linkage : L. Johnson. A study of a universe of 

ti finite populations with application to moment-function 
adjustments for grouped data : J. A. Pierce. A method of 
minimizing the sum of absolute values of deviations : R. 
Singleton. The fitting of straight lines if both variables are 
subject to error : A. Wald. 

BanJeer, November, 1940 Need war mean impoverishment? ; C. 
Graham. Lending policy in wartime : C. Graham. Practical 
difficulties in the control of export proceeds : W. W. Syrett. 

Economica, August, 1940- The drift towards a rational foreign 
exchange : T. Balogh. The analysis of })roducers’ expecta- 
tions : R. H. Coonse and R. F. Fowler. British floating debt 
policy : F. W\ Paish. A study of interest and capital : T. 
de Scitovszky. Advertising and the maximisation of profit : 
E. K. Zingler. 

Eugenics Review, July, 1940 — The health of working women : 
M. L. Spring Rice. 

Institute of Bankers, Journal, October, 1940 — War economics : 

‘ Some truths and fallacies : //. Parkinsoyi. 

Manchester School of Economic and Social Studies, October, 1940 — 
British war controls : an economic comment : J. Stafford. 
Six years of controlled milk prices : P. Chantler. Irish 
agriculture then and now : J. Johnston. 

Manchester Statistical Society, Transactions, Session, 1939-1940 
(Ordinary Meetings) — An experiment in tariff making : Sir 
Percy Ashley. The measurement of real income : A. L. 
Bowley. The taxation of excess profits in war-time : V. K. 
Hicks. Man power in agriculture : J. P. Maxton. Economic 
interferences with London transport : F. Pick. 

(Ciroup Meetings) — Analysis of Germany’s foreign trade and the 
war : H. C. Hillmann. Statistics : a technical tool in the 
chemical industry : S. Horrobin and Dr. 0. L. Davies. The 
regional development of public utility services (with special 
reference to South-East Lancashire) : R. N. Spann. 
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United Kingdom — Contd. 

Review of Economic Studies, October , 1940-- The nature of the 
inducement to invest : G. L. S. Shackle. Local rates and 
housing subsidies : M. Boitiey. (Capital levies in central 
Europe 1914 1924 : L. Rastas. Economics by Jiiotion 
symbols : M. Folam/i. 

South Africa — 

South African Journal of Economics, June, 1940 — An introduction 
to the housing problem : F. H. Guenault and R. J. Randall 
Some reflections on the economics of wage fixation : R. II. 
Smith. New Zealand’s war controls : W. B. Sutcli. 

United States - 

American Statistical Association, Journal, September, 1940— 
Factorial design and (‘o variance in the biological assay of 
vitamin 1) : (■. I . Bliss. Classification of hospitjil morbidity : 
M. Fraenkel. A measure of purchasing power inflation and 
deflation : AI. Shields. Factors to be considered in measuring 
intercity and interregional differences in living costs : F. AI. 
Willi an IS. 

A7inals of the American Academy of Folitical and Social Science, 
Se/plemher, 1940 Our foreign commerce in peace and war- 
whole number. 

Economdrica, October. 1940— Recursive methods in business-(‘y(*le 
analysis : AI. Flood. The inadequacy of testing dynamic 
theory by comparing theoretical solutions and observed 
cycles : T. Ilaavehno. Tln^ sc'rvice industries in relation to 
employment trends : I). Weintraab and II. Alaydojf. (Quan- 
tity adjustment factors in cost-of-living ratios : R. AI. 
Woodbury. 

Harvard Business Review, Autumn nund)er, 1940 Wheels for 
defense : R. Black. Minerals and war : 11 AI. Tyler. 

Jo urnal of Folitical Econo nup— 

June, 1940 — The development of Italiaai cartels under fascism ; 
F. R. Fitiyliani. Treasury d(*.posits and excess reserves ; 
E. C. Simrnofus. 

August, 1940 - Extensive expansion and pojmlation growth : 
A. II. Hansen. Hicks and the time-period controversy : 
W. Fellner and H. S. Ellis. Adam Smith’s empiricism and 
the law of nature. I : H. J. Bitterman. 

October, 1940 — Toward a theory of business taxation : F. 
Studenski. Foreign, trading in American stock-exchange 
securities : H. G. White, Jr. 

Montfily Labor Review — 

July, 1940 — Unit labor cost in 20 manufacturing industries, 
1919 to 1939 : II. S. Hanna. ' 

August, 194d Food expenditures of wage earners and clerical 
workers : //. S. Hanna. 
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United States — Contd. 

Quarterly Journal of Economics — 

August i 1940. Part I — Regional differences in rates and rate- 
able values in England and Wales, 1921-36 : if. Daly, A 
process analysis of bank credit expansion : R. Vininq, '' Full 
utilization ” equilibrium, and the expansion of production : 
A, B, Wolfe, 

August, 1940, Part II — Exchange control in Germany : H, S, 
Ellis, 

Review of Economics Statistics, August, 1940 — Income-expenditure 
relations : E, Gilboy. Graphical survey of economic develop- 
ments : E. Gilboy. Estimates of unemployment in the 
United States : R, A, Nixon and P. A. Sanmelson. 

Social Research, Sejdember, 1940 — Peace Economics : J. Marschak. 
Industrialization of young countries and the change in the 
international division of labor : E, Peltzer. 

Wheat Studies of the Food Research Institute, September, 1940 — World 
wheat survey and outlook, September, 1940 : H. C. Farnsworth 
and V. P. Timoshenko. 

Switzerland — 

Zeitschrift fur schweizerische Statistik und Volkswirtschaft- 

1939, Part IV, Jubildumsheft — 75 Jahre Schweizerische 
Statistische Gesellschaft : 

1940, Part I — Sterbeziffer und Fraueniiberschuss in ihrer Ab- 
hangigkeit vorn Be volkerungswachstum : W. Euchii. Zur Frage 
der Lockerung oder Aufhebung der Einfuhrkontingentierurig : 
A. Willener-Schmid. Uber die Anwendung von branclien- 
typischen Normen im Steuerveranlagungsverfahren : J. Viel. 
I)e La valeur theorique de deux concepts statistiques ; le 
pouvoir d’achat de la monnaie et Tindice des prix : B. Caizzi. 
Staatsbetrieb, Privatbetrieb und gemischter Betrieb : E. His. 
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LIST OF ADDITIONS TO THE LIBRAKY 

Since the issue of Part HI, 1940, the Society has received the 
publications enumerated below : — 

I.-OFFICIAL PUBLICATIONS 

(a) United Kingdom 

Committee of Public Accounts. First and second reports from the Com- 
mittee of Public Accounts, together with the proceedings of the Com- 
mittcHJ, minutes of evidence, appendices and index. London : H.M .S.O., 
1940. X 6''. xxxix + 284 pp. 6.s. 6d. 

Foody Ministry of. Report of the committee appointed by the Minister of 
Food to examine the cost of milk distribution 1940. London : H.M.S.O., 
1940. 9i" X 6'^ 38 pp. U. 

Health, Ministry of. Ministry of Home Security. Recommendations of Lord 
Horder’s Committee regarding the conditions in air-raid shelters with 
special reference to liealth ; and a brief statement of action taken by the 
Government thereon. London : H.M.S.O., 1940. (hnd. 6234. 9|" x 6^'. 
7 pp. 2d. 

Meteorological Office. A short course in elementary meteorology, by H. W. 
Pick. . , . 5th edition. London: H.M.S.O., 1938. (Reprinted 1940.) 

X 6". 144 pp. 2s. 6d. 

Office, of the. Parliamentary Council. Defence Regulations (being Regulations 
made under the Emergency Powers (Defence) Acts, 1939 and 1940, 
printed as amended up to and including 4th October, 1940) . . . 6th 
edition. 4th Oct., 1940. London : H.M.S.O., 1940. 9|" x 6'^ x -|- 
336 pp. 5,<?. 

Select Committee on National Expenditure. First report-Thirteenth report. 
London : H.M.8.O., 1940. 9J " x 6''. 13 parts. 4.s\ 

Shipping, Ministry of. Memorandum on war-time financial arrangements 
between His Majesty’s Government and British Shipowners. London : 
H.M.S.O., 1940. Omd. 6218. 9f' x 6". 19 pp. U. 

Trade, Board, of. Statistical abstract for the United Kingdom for each of 
the fifteen years 1924 to 1938. 83rd number. London : H.M.S.O., 
1940. Cmd. ()232. 9|" x 6". xvii + 450 pp. Is. 

Northern Ireland — 

Registrar -General. Censu.s of Population of Northern Ireland 1937. General 
summary. Belfast: H.M.8.O., 1940. 13" x 8J". v -j- 15 pp. 2.*>. 


(c) Foreign Countries 

Brazil — 

Instituto Brasileiro de Geografia e Estatistica — ^Revista brasileira de estatistica 
Ano I, No. 2. Abril-junho 1940. Rio de daneiro: 1940. lOJ" x 7J". 
pp. 195-416. 

— — Sinopse Estatistica do Brasil. Ano IV, 1938. Statistical abstract of 
Brazil. Separate reprint of the Statistical Year-book of Brazil. Rio 
de Janeiro; 1940. lOJ" x 7|". Ixiii -f 314 pp. 

Sweden— 

Statistiska Centralbyran . Palsd j ursrakningen den 30 September 1939. Stock- 
holm: 1940. 9J" x 6|" 44 pp. 

Undersokning angaende skogsavverkningen ar 1937. Stockholm : 

1940. 9J" x '. 89 pp. 

Kungl, Skoloverstyrelsen. Liirarutbildningen lasAren 1928-1929 t.o.m. 
1938-1939. Stockholm : 1940. 9i" X 6J^ x -f 64 -f- 40 pp. 
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(c) Foreign Countries— 

U.S.A.— 

Children's Bureau. Children in a democracy : general report adopted by 
the White House Conference on Children in a Democracy. January 19, 
1940. Washijigton. D.C. Washington: Superintendent of Documents, 
1940. 10" > 1". 80 pp. 20r. 


(d) International 
International Labour Office — 

Studios and Reports. Series K No. 0. The compensation of war victims : 
medical aid, compensation, and war j^ensions. Geneva : 1940. (Lon- 
don : F. S. King.) 9|" X H". 91 pp. 2.s. 


II.— AUTHORS AND MISCELLANEOUS 

Actuarial Society of America, and The Association of Life Insurance Medical 
Directors, New York. Blood -pressure study : 19.39. New York : 1940. 
10|" X 8^. ii I 69 pp. (From the Joint Committee on Mortality.) 

Astbury (S. ./.). Petroleum statistics. Reprinted from Annual Beview of 
Pelroleum Technology, V^)!. 6, pp. 417-440. Birmingham : Institute of 
Petroleum, 1940. 9" >; (>". 

Beddy {James /^). Profits : theoretical and practical aspects. Dublin ; 
Hodges, Figgis & Co., 1940. 8|" x r)!". xi t- 420 pp. 125. 6d. 

Behker {Konrad). Marx’ jdiilosophische Entwicklung, sein Wu’haltnis zu Hegel. 
Zurich : Verlag Oprecht, 1940. 8|" x 6". 134 pp. 

British Association for the Advancement of Science. Matluunatieal tables, 
Vol. IX. Table of powers giving integral powers of integers, initiated by 
J. W. L. Glaish(‘r extended by W^ G. Bickley, C. K. Gwyther, J. C. P. MiUer, 
E. J. Ternouth on behalf of the Committee for the Calculation of Mathe- 
matical Tables. Cambridge: Univorsitv Press, P940. 11" x 8J", xii 

132 pp. L5.S. 

Chamber of Mines of Rhodesia (Incorporated). First annual report for the 
year 1939. Bulawayo : 1940. 9J" x H" . 64 pp. 

Chambers {K. G.). Statistical calculation for beginners, (..'ambridge : Univer- 
sity Press, 1940. X 5^". viii 4- 110 pp. Is. bd. 

Ellinger {Bar7iard). The city : the London financial markets. London: P. S, 
King, 1940. 8^" x 5^". ‘ xiii | 429 pp. 205. 

Gibson (d. //.). W'ar finance problems . . . Harrogate : Privately printed, 
1940. 13" X 8". 39 pp. (From the author.) 

Goodfellow {iMvid M .). Tyneside: the social facts . . . Newcastle upon Tyne : 
Co-operative Printing Society, 1940. 8^" x 6|". 80 pp. 1.9. 

llorsefield {J. Keith). The r(?a] cost of the war. Harmondsworth, Middx. : 
Penguin Books, 1940. 7|" x 4^". 158 pp. U. 

Indian Statistical Institute. Proceedings of the second session of the Indian 
vStatistical Conference, held in Lahore, January 1939. fMitor : P. C. Maha- 
lanobis. (Calcutta: Statistical Publishing Society, 1940. (London : P. S, 
King.) lOJ" x 9". 168 pp. 

Institute of Petroleum. Annual reviews of petroleum technology, Vol. 5 
(covering 1939). F. H. Garner, General editor. Birmingham : Institute of 
Petroleum, C/o the University, 1940. 9" X 6". ix + 457 pp. lls. 

Jack {D. T.). Studies in economic warfare. London; P. S. King, 1940. 

X 5|". viii -p 178 pp. 125. 

Lenz {Friedrich). Friedrich List der Mann und das Werk . . . Munich & 
Berlin: R. Oldenbourg, 1936. 9J" X 6^". x + 441 pp. RM. 17. (From 
Prof. Hermann Levy.) 

National Gas Association of Australia. Statistical year hook of the gas 
industry in Australia & New Zealand 1938. Melbourne ; Statistical Dept. 
oftheN.G.A.of A., 1940. 13i" x SJ" 67 pp. (From Mr. A. N. Curphey.) 
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II. — Authors and Miscellaneous— CW/t/. 

National Institute of Economic and {Social Research. Guide to foreign trade 
statistics. Albania, 5 pp. Austria. 6 pp. Belgium and Luxemburg, 9 pp. 
Bulgaria, 6 pp. Czechoslovakia, 10 pp. Denmark 12 pp. Estonia, 4 pp. 
Finland. 6 pp. France, 21 pp. Germany, 13 pp. Greece, 6 pp. Iceland, 
6 pp. Italy, 15 pp. Latvia, 0 pp. Lithuania, 3 pp. Netherlands, 24 pp. 
Norway (Appendix), 2 pp. Poland, 7 pp. Portugal, 6 pp. Roumania, 
5 pp, Spain, 9 pp. Switzerland, 10 pp. Turkey, 8 pp. Yugoslavia 7 pp. 
Egypt, 7 pp. Netherlands East Indies, 4 pp. Thailand, 5 pp. Colombia, 
5 pp. El Salvador, 4 pp. Peru, 0 pp. XJ.S.A., 10 pp. Venezuela, G pp. 
London : N.I.E.S.R., 1940. 13" x 8". 32 parts, typewritten. 

Pownall (J. F.). New railway network principles : a project for applying them 
to British railways . . . Birmingham ; (btterell k Co., 1940. 9J" X G 

23 pp. 26*. 

United Kingdom Alliances The Alliance year book and temperance reformor.*^' 
handbook . . . EdiR^d by G. B. Wilson . . . 1939. 222 pp. 26. 1940. 
213 pp. 26. London : U.K. Alliance, 1939-40. 8^" x 5|". 2 vols. (From 
the General Secretary.) 

Yuh {G. Vdny) and Kendall (M. G.). An introduction to the theory of statistics 
. . . 12th edition, revised. London : Griffin & Co., 1940. 8|" x G". 

xiii -f 570 pp. 246. (Presented by Mr. Kendall.) 
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PERIODICALS RECEIVED BY THE LIBRARY 

ANNUAL LIST 

In addition to the publications named in the bi-monthly lists, the Society 
has received (since September 1939) the official and other periodicals enumerated 
below. 

(a) United Kingdom and its several Divisions 

National, 

United Kingdom — 

Admiralty. Health of the Navy. Navy dockyard accounts. 

Agriculture and Fisheries^ Ministry of. Agrictdtural statistics. Journal of 
the Ministry of Agriculture. 

Charity Commission. Report. 

Civil ^iervice Commission. Report. 

Colonial Office. Economic survey of the Colonial Empire. 

Crown Lands y Office of Commissioners of. Report. 

Customs and Excise^ Board of. Report of the Commissioners. 

Educationy Board of. Health of the school child. 

Foreign Office. Suez Canal : annual return of shipping and tonnage. 

Friendly SocietieSy Registry of. Report of the Chief Registrar. Report of 
the Industrial Assurance Commissioner. 

General Register Office. Weekly return of births and deaths. Quarterly 
return of births, deaths and marriages. Registrar- Genorars statistical 
review. 

Health, Ministry of. Accounts of the National Health Insurance Fund. 
Annual report of the Ministry of Health. Local government financial 
statistics. Reports on public health and medical subjects.' State of the 
public health. 

Home Office, Aliens order ; return of alien passengers. Aliens (naturaliza- 
tion) return. Annual report of the Chief Inspector of Factories. Criminal 
statistics : England and Wales. Licensing statistics. Police (Counties 
and Boroughs), reports of H.M. Inspectors of Constabulary. Racecourse 
Betting Control Board, annual report and accounts. Report of the Com- 
missioner of Police of the Metropolis. Report of the Commissioner of 
prisons and the Directors of convict prisons. Workmen’s compensation 
statistics. 

Imperial Institute. Mineral industry of the British Empire and foreign 
countries, statistical summary. 

India Office, Statistical abstract for British India. Return of the budget 
of the Governor- General of India in Council. 

Industrial Health Research Board. Reports. 

Inland Revenue, Board of . Report of Commissioners. 

Labour, Ministry of. Ministry of Labour gazette. Report of the Unem- 
ployment Assistance Board. 

Lord Chancellors Department. Civil judicial statistics. 

Medical Research Council. Annual report. Special report series. 

Mines Department. Annual report of Secretary for Mines. 

Minty Royal. Annual report of the Deputy Master and Comptroller. 

National Debt Commissioners. Local loans fund, accounts. National Health 
insurance fund and Unemployment insurance fund, account of securities 
held. Post Office savings banks, accounts. Savings banks and friendly 
societies, annual account. Trustee savings banks, annual report of the 
Inspection Committee. 

National Insurance Audit Department. Report. 

Pensions f Ministry of. Annual report. 

PoM Office. P.0, Commercial accounts. British Broadcasting Corporation, 
annual report. 
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(a) United Kingdom and its several Divisions — Conid. 

United Kingdom — Contd. 

Public Trustee Office. General report. 

Stationery Office. British imperial calendar. Government publications, 
consolidated list. 

Trcuie, Board of. Accounts relating to trade and navigation [monthly]. 
Annual statement of the navigation and shipping. Annual statement of 
trade. Bankruptcy. Board of Trade journal. Companies. Gas undei- 
takings. Nationality of carrying vessels. Return of shipping casualties 
and deaths. Statistical abstract for the British Empire. Statistical 
abstract for the United Kingdom. Survey of industrial dovelopnnmt. 

Transport f Ministry of. Road Fund, report on administration of. 

Treasury. Civil appropriation accounts. Civil estimates. Consolidated 
fund, abstfact account. Finance accounts. Financial statement. National 
debt return. National Radium Trust and Radium Commission annual 
report. Public income and expenditure. Trading accounts and balance 
sheets. 

University Granl'f Committee. Returns from universities and university 
colleges in receipt of Treasury grant. 

War Office. Army appropriation account. General annual report of the 
British Array. Health of the army. 

Municipal and other local returns. 

London County Council. Annual report. L.C.C. gazette. London 
statistics. 

Metropolitan Boroughs. Accounts : Battersea, Tslington. Medical 
Officer of Health, reports : Paddington, Shoreditch. 

Muncipal Boroughs. Accounts : Birmingham, Carlish'. Chester, Ipswich, 
Leicester, Liverpool, Manchester, Nottingham, Southgate. Medical Officer 
of Health, reports : Birmingham, Liverpool, Manchester. 

Scotland — 

Agriculture^ Department of. Agricultural statistics. Report of the Depart- 
ment of Agriculture. Report on the profitableness of farming in Scotland. 

Education Department, Scottish. Annual reports, combined volume. 

Fishery Board for Scotland. Annual report. Sea fisheries : statistical tables. 

Health, Department of. Annual report. Report on incapacitating sickness in 
the insured population. 

Prisons Department. Annual report. Civil judicial statistics. Criminal 
statistics. 

Registrar-ihneral . Annual report. Births, deaths and marriages [weekly 
and quarterly returns]. 

Scottish Home Department. Constabulary, report of H.1M. Inspector. Local 
taxation returns. 

Aberdeen. Report of the Medical Officer of Health. 

Edinburgh. Municipal accounts. 

Glasgow. Report of the Medical Officer of Health. 

Northern Ireland — 

General Register Office. Registrar-General’s annual report. Quarterly 
return of births, deaths, and marriages. Ulster year-book. 

Miscellaneous Publications. 

Accountant. Accountants’ magazine. Agricultural Economics Society, 
journal of proceedings. Agricultural Economics Research Institute, 
Oxford : the agricultural register. Alliance news. Alliance year-book 
and temperance reformers’ handbook. Anglo-Swedish review. Annals of 
eugenics. Association of International Accountants : list of members. 
Auctioneers’ and Estate Agents’ Institute, Journal. 
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(a) United Kingdom and its several Divisions—Oon^t?. 

Miscellaneous Publications — Contd. 

Bankers’ almanac and year-book. Banker. Bankers’ magazine. Bank 
of England, statistical summary. Belfast, Queen’s University calendar. 
Biometrika. Brewers’ almanack and wine and spirit trade annual. 
British Association for the Advancement of Science, quarterly. British 
Library of Political and Economic Science annual report. Broomhall’s 
corn trade year-book. Building industries survey. Building societies 
year-book. 

Cambridge University abstract of dissertations. Chamber of Commerce 
journal. Chartered Surveyors’ Institution, journal, list of Fellows. 
Co-operative Union Ltd., Report of the annual co-operative congress. 
Corporation of Foreign Bondholders, annual report. 

Dalgety and Co., annual review. « 

East India Association journal. Economic history. Economic journal. 
Economica. Economist. Eugenics review. 

Fabian Society : Fabian news, Fabian quarterly, Research series. Tract 
series. Faculty of Actuaries, transactions, year-book. Fireman. 

Geographical journal. 

Health and empire. Horse-owners’ reference book. Hospitals year-book. 

Incorporated Association of Rating and Valuation Officers : journal, Report of 
Annual Meeting, year-book. Institute of Actuaries, journal, year-book. 
Institute of Actuaries Students’ Society, journal. Institute of Bankers, 
journal. Institute of Chartered Accountants, list of members. Institute 
of Petroleum : Annual reviews of petroleum technology. Institution of 
Civil Engineers, journal, list of members. Insurance directory and year- 
book. International Rubber Regulation Committee, Statistics bulletin. 
International Sugar Council, Statistical bulletin. Iron and Steel Institute, 
journal. 

King Edward’s Hospital Fund : Annual report. 

Land and liberty, Liverpool Cotton Association, annual and weekly cir- 
culars. London (University of) Calendar. London and Cambridge 
Economic Service : bulletin, and special memoranda. London Passenger 
Transport Board, annual report and accounts. 

■ Mallett’s weekly wool chart. Manchester school. Manchester Statistical 
Society, transactions. Manchester University Calendar. Mersey Docks 
and Harbour Board, Accounts. Municipal year-book. 

National Association for Prevention of Tuberculosis ; transactions, report 
of Council. Nature. 

Okford Institute of Statistics ; Bulletin ; Oxford economic papers. 

Peabody Donation Fund, report of Governors. People’s year-book. Plan- 
ning. Post magazine. Public administration. Publishers’ circular. 

Quarterly journal of mathematics. Quin’s metal handbook and statistics. 

Registered accountant. Review of economic studies. Rothamsted Experi- 
mental Station : annual report. Royal Agricultural Society of England, 
journal. Royal College of Surgeons of England, Calendar. Royal Insti- 
tution, proceedings. Royal Meteorological Society, journal, phonological 
report. Royal Sanitary Institute, journal. Royal Society of Arts, 
journal. Royal Society of Edinburgh, proceedings, transactions. 

Samuel Montagu and Co., monthly letter — Annual bullion letter. Scottish 
Chartered Accountants, official directory. Secretary. Seyd (R.E.), 
statistics of failures. Signal. Society of Motor Manufacturers : the 
motor industry of Great Britain. Society of Incorporated Accountants 
and Auditors, year-book. Sociological review. Statesman’s year-book. 
Statist. 

Taxation Times. Times literary supplement. Times trade and engineering 
supplement. Tin. 
i United ev^pire. 

Vacher’s parliamentary companion. 

Whitaker’s almanack. Willing’s press guide. Who’s who. 

Year-book of scientific and learned societies. 
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Periodicals Received hy tim Lihary 

(b) British Empire 

Australia — 

Butcciu of CcMffus dnd Statistics, Domography. Finance. Labour report. 
Monthly review of business statistics. Official year-book. Oversea 
trade. Pocket compendium of Australian statistics. Production. Quar- 
terly summaiy of Australian statistics. Transport and communication. 
Coinmonivealth (hants Commission. Report. 

Department of Health, Health. 

Commonwealth Bank of Australia. Statistical bulletin. 

Economic record. 

New South Wales — 

Auditor General. Report. 

Bureau of Statistics and Economics. Official year-book. Statistical bulletin. 
Statistical register. 

Department of Public Works and Local Government. Report. 

Department of Railways. Report of the Commissioner. 
hhdustrial Register. Trade unions. 

Registry of Friendly Societies. Report of the Registrar. 

QueenslaivD — 

Government Statistician'' s Office. Agricultural and dairying production. 
Live stock and pastoral production. Queensland year-book. Statistics 
of the State of Queensland. 

South Australta — 

Public Library. Museum a,nd Art Gallery. Annual report. 

Statistical Office. Statesman’s pocket year-book. Statistical register. 


Tasmania — 

Bureau of Census and Statistics, Tasmajiia Branch. Pocket year-book. 
Statistics of the State of Tasmania. 

Report on Government Railways and Ferry Service. 

Victoria — 

Office of the Government Statist. Victorian year-book. Annual report on 
friendly societies. 

Western Australia — 

Department of Mines. Report. 

Government Statistician's Departmcsit. Pocket year-book. Quarterly stat- 
istical abstract. Statistical register. 

British West Indies — 

Tropical agriculture. 

Canada — 

Department of Agriculture. Report of the Veterinary Director-General. 

Department of Finance. Public accounts. 

Department of Ju,siice. Ann ual report of the Superintendent of Penitentiaries . 

Departynent of jMbour. Labour gazette. Prices in Canada and other coun- 
tries. Wages and hours of labour. 

Department of Public Works. Report of the Minister of Public Works. 

Dominion Bureau of Statistics. Annual survey of education. Canada : the 
official handbook of prasent conditions and recent progress. Canada year- 
book. Chemicals and allied products. Coal statistics. Fisheries statis- 
tics. Iron and steel. Live stock and animal products statistics. Manu- 
factures of non-ferrous metals. Manufactures of the non- metallic minerals. 
Manufacturing industries of Canada. Mineral production. Monthly 
review of business statistics. Report on the grain trade. Statistics of 
dairy factories. Statistics of steam railways. Textile industries. Trade 
of Cfanada. Vital statistics. 
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(b) British Empire — Contd. 

Canada — Contd. 

Albekta. Department of Agriculture. Annual report. 

Department of Public Health. Annual report of the Vital Statistics Brandi, 
Ontario. Department of A gricuUure. Annual report of the Statistics Branch . 

Monthly crop report. Monthly Dairy report. 

Quebec (Province). Statistical year-book. 

Bank of Canada, statistical summary. 

Bank of Nova Scotia, monthly review. 

Canadian Bank of Commerce, monthly commercial lottnr; annual statement, 
Boyal Bank of (Canada, monthly letters. 

Ceylon 

Administrative reports. Blue book. Ceylon sessional papers. Papers of 
the State (k)uncil. 


Eire — 

Currency CotnmhmUm. Quarterly statistical bulletin. 

Dejmrtment of huhistry and Commerce. (.Vmsus of industrial production. 
Irish trade journal and statistical bulletin. >Statistical abstract. Trade 
and shipping statistics fannualj. 

Department of local Government and Public Health. Annual report of the 
Registrar-General. Quartcniy return of the marriages, births and deaths. 

Irish Agricultural Organization Society Ltd. Report. 

Statistical and Social Inquiry Society of Ireland, journal. 

Federated Malay States - 

Government gazette; Return of imports, exports and re-exports. 

Gold Coast Colony — 

Report on the Department of Agriculture, 

India— 

Department of Commercial Inlelligence awl Sta tidies. Agricultural statistics. 
Indian coal statistics. Monthly statistics of cotton 8]»inning and weaving. 
Monthly statistics of production in certain selected industries. Review of 
the trade of India. Sea-borne trade, annual Btatement of. Sea-borne 
trade and navigation [monthly]. Sea-borne trade and navigation for 
the calendar year. Statistical abstract for British India. Statistical 
tables relating to banks. Trade at stations adjacent to the land frontier 
routes. 

Department of Irulustries arid Labour. Annual report of Chief Inspector of 
Mines. 

Meteorological Office. Memoirs. Scientific notes. 

Assam. Report on the Administration of Assam. 

Bombay. Labour gazette. 

Punjab. Memoirs of the Irrigation Research Institute. Report on the 
public health administration. 

All Indian Institute of Hygiene and Public Health. Annual report. 

Indian journal of economics, 

Indian cotton textile industry annual. 

Karachi cotton annual. 

Punjab Board of Economic Enquiry, publications. 

Sankhya, Indian journal of statistics. 

Jamaica — 

Annual report of the Registrar-General’s Department. 

Malaya — 

Department of Statistics, 8.8. and F.M.8. Foreign trade of Malaya. Malayan 
statistics [monthly]. 
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Periodicals Received hy the Library 

(b) British Empire— 

Mauritius — ■ 

Blue book. 

New Zealand — 

Census and Staiistics Office, Agricultural and pastoral production. Factory 
and building production. Friendly societies and trades unions. Insurance 
statistics. Justice statistics. Local authorities’ handbook. Monthly 
abstract of statistics. New Zealand olFicial year-book. J\)pulation and 
buildings. Statistics of incomes and income tax. Statistical report on 
prices, wages . . . banking, building societies, commercial afforestation, 
incomes and income tax. Trade and shipping. Vital statistics. 

Auckland Chamber of (knnmerce, journal. 

Canterbury (Chamber of (Commerce, bulletin. 

Royal Society of New Zealand, transactions and jiroceedings. 

Wellington Harbour Board, statement of accounts. 

Nigeria — 

Nigeria trade siimmar^V'. 

Palestine 

J)e4mrtme.nt of Migr(itlon. Annual ri^port. 

Office of Statistics. Blue b(Jok. G<moral monthly bulletin of current statistics. 

Southern Rhodesia - 

Department of Statistics. Annual stahumait of tlie trade. Kconomic and 
statisthjal bulletin. Beport on the insurance statistics. Statistical year- 
book of Southern Rhodesia. 

( 'hamber of Mines of Rhodesia : annual report, monthly returns. 

Uganda Protectorate — 

Blue book. 

Union of South Africa — 

Department of Customs and Excise, Annual statement of the trade and 
shipping. 

Department of Mines. Annual report of the Covernment Mining .Engineer. 

Office of Census and Statistics. Census of industrial establishments. Official 
year-book. Report on agricultural and pastoral production. Ke})ort on 
the statistics of crim(.\ Report on the vital statistics. Statistics of 
migration. 

(Jape of Good Hope. Ordinances. 

South African journal of economics. 

Transvaal Chamber of Mines: annual report, Monthly analysis of -gold 
production. 


(c) Foreign Countries 

Als ace - Lorraine — 

Comptes rendu 8 statistiquos. 

Argentine Republic — 

Banco Central de la Mepuhlica Argentina. Annual report. 

Direction General de Estadistica. Anuario del comercio exterior. El comercio 
exterior Argentine. 

Bitknos Aiees. Rivista de estadistica municij)al. 

Banco de la Nacion Argentina,- Annual report and balance sheet. Revista. 
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(c) Foreign Countries — Contd, 

Belgium— 

Ministere du Travail et de la Prevoyance Sociale, Rapport . . . relative au 
controle des entreprises d’assurances sur la vie. Revue du travail. 

Office Central de Statistique, Annuaire statistique. Bulletin de statistique. 

Bulletin d Tlnstitut de Recherches ficonomiques. 

Brazil — 

Banco do Brcbsil. Relatorio do Banco do Brasil . . . 

Instituto Nacional de E statistical Annuario estatistico do Brasil. 

Ministerio da Agricultura. Revista de econoniia e estatistica. 

Ministerio de Trabalho Industria e Commercio, Boletim. 

Servico de Estatistica Economica e Financeira. Banking. Comercio exterior 
do Brasil . . . resumo por mprcadorias. Estatisticas economicas. Rivista 
de economica e estatistica. Movimento bancario do Brasil. Quadros 
estatisticos. 

Bulgaria — 

Direction Oenerale de la Statistique. Annuaire statistique. Bulletin mensuel 
de statistique. Revue de la statistique g^*n<-Tale. Statistique du com- 
merce ext^rieur. Statistique criminelle. Statistique de finance des 
communes . . . Statistique des societes cooperatives. Statistique do 
I’enseignement. 

Chile— 

Direccion General de Estadisiicxi. Estadistica Chilena [monthly]. 

China — 

Chinese Maritime Customs. List of lighthouses, light- vessels, etc. Monthly 
returns of the foreign trade. Trade of China [annual]. 

Ministry of Communications. Report on the Chinese Post Office. 

National Tariff Commission. Annual report of Shanghai commodity jirices. 

Chinese statistical and economic review. 

Colombia — 

Direccion Nacional de Estadistica. Anuario general de estadistica. Boletin 
mensuel. Comercio exterior de Colombia. 

Cuba— 

Direccion General de Estadistica. Comercio exterior. 

Denmark — 

Det Statistiske Departement. Statistisk Aarbog. Statistiske Efterretningor. 

Statistiske Meddelelser [including annual returns of agriculture and 
live-stock, electricaj undertakings, housing and rents, Municipal finance, 
prices, production, taxation, etc.]. 

Vareomsaetningen mod Udlandet [montlily]. 

Copenhagen. Statistiske Kontor. Statistisk Aarbog for Kobenhavn, 
Erederiksberg og Gjentofte Kommune. 

Sundhetsvoesenet, Aarsberetning. 

Bulletin hebdomadaire de statistique demographique. 

Nationalokonomisk Tidsskrift. 

Egypt— 

Administration des Postes d'Egypte. Rapport sur les operations de la Caisse 
d’Epargne. 

Dipartement dela Statistique Gdn^rale. Annuaire statistique. Annual atate- 
meijt of the foreign trade. Monthly bulletin of agricultural and economic 
statistics. Monthly summaiy of the foreign trade. Return of shipping, 
cargo, and passenger traffic in the Egyptian ports and Suez Canal transits 
[annual, and quarterly]. Statistique des soci^t^s anonymes par actions. 
Statistique scolaire. Vital statistics. Weekly return of births, deaths, 
and infectious diseases. 

L’Egypte contemporaine. 
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(c) Foreign Countries — Coiitd, 

Estonia — 

Bureau CerUral de Statistique, Commerce exterieur. Recueil mensuel du 
Bureau Central de Statistique. 

Eesti Pank : Annual report. Estonian economic year-book. 

Institute of Economic Research : Konjunktur [monthly]. Majandusteated 
[weekly]. 

Finland — 

Ministere des Affaires Sociales, Revue sociale. 

France — 

Banque de France. Comx>te rendu des operations. 

Direction Generate des Douanes. Tableau general du commerce exterieur. 
Ministere de V Agriculture. Statistique agricole. 

Ministere du I'ravail. Bulletin du travail. 

Statistique Qinerale. Annuaire statistique. 

Annuaire statistique de I’Afrique occidentale. 

Journal de la Societe de Statistique deFaris. Annuaire. 

Journal des econornistes. 

Revue economique et financi^re. 

Revue d’economie politique. 

Travaux de ITnstitut do Science Pinanci^re et d’Assurances, Universite de 
Lyon. 

Greece — 

Statistique GMrale. Annuaire statistique. Bulletin mensuel de statistique. 

Bulletin mensuel du commerce special. 

Commission Fhuinciere Internationale. Compte rendu des operations. 

Hungary — 

Office Central Royal Hongrois de Statistique. Bulletin statistique trimestriel. 

Commerce exterieur do la Hongrie. Revue hongroise de statistique. 
Budapest. Kommunalstatistiches Amt. Monatshefte. 

Journal de la Societe Hongroise de Statistique. 

Iceland — 

Bureau de Statistique. Statistique de ITslande [including annual reports 
on agriculture, fisheries, trade, etc.]. 

Italy— 

Istituto Centrale di Statistica. Annali di statistica. Annuario statistico 
italiano. Bollettino mensile di statistica. Bollettino mensile di statistica 
agraria e forostale. Compendio statistico italiano. Movimento della 
popolazione. 

Ministero deirAgricoltura e delle Foresle. Annali deUa sperimentazione 
agraria. 

Annali di statistico e di economia. 

Assicurazioni sociah. 

Economia. 

Giornale degli economisti. 

Metron. 

Organizzazione industriale. 

Rivista di atoria ecoiioraica. 

Japan — 

Bureau de la Statistique Ginerale. Resume statistique de TEmpire du 
Japon. 

Tokyo. Statistical abstract. 

Kyoto University. Economic review. 

Nippon Life Assurance Co. Annual report and statement of accouiits. 
Oriental economist. 

Report on progress in Manchuria. 
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Latvia— 

Bureau de statistique. Annuaire statistique. Bulletin mensuel. Commerce 
ext^'rieur. 

Luxemburg, Grand Duchy — 

Office de Statistique. Aper^u Statistique. Publikationen des Statistischen 
Amts. Bulletin trimestriel. 

Mozambique — 

Bepartifdo de Estatistica. Anuario estatistico. Bulletin trimestriel de 
statistique. Estatistica do comercio e navega9ao. 

Netherlands — 

Centraal Bureau voor le Statistic k. Crimineele statistiek, Gkwangenisstatistiek, 
Statistiek van de toepassing dor kinderwetten. Jaarcijfers voor Nederland. 
Justitieele statistiek en FaiUissementsstatistiek. Maandstatistkik van 
den in*, uit-, en doorvoer. Nederlandsche Conjunctuiir. Maandsehrift 
van bet (kmtraal Bureau voor de Statistiek. 

Amsterdam. Bureau de Statistique. Bulletin mensuel. 

Norway — 

Committee for Whaling Statistics. International whaling statistics. 

Det Statistiske Sentralbyrh. Manedsopgaver over vareomsetningen mod 
utlandet. 

Norges Offisielle Statistikk [including annual reports of agriculture and 
live-stock, assurance, crime, finance, fisheries, industrial production, 
mineral industry, milk industry, postal and telegraph services, public 
health, railways, trade, veterinary service, etc.]. 

Statistisk 4rbok. Statistisk okonomisk oversikt. iStatistiske med- 
delelser. 

Oslo. Boretning fra Oslo helserad. Statistisk arbog. Statistisk maneds- 
skrifi. 

Peru — 

Departamento de Estadistica General de Aduanas. Anuario del comercio 
exterior. Boletin de la Superintencia General de Aduanas. 

Direccion Nacional de Estadistica. Extracto estadistico. 

Banco Central de Reserva, boletin. Memoria. 

Philippine Islands — 

Bulletin of Philippine statistics. 

Portugal — 

Instituto Nacional de Estatistica. Anuario demografico. Anuario estatistico. 
Anuario estatistico das contribui^oes e irapostos. Boletim mensal. 
comercio externo. Estatistica judiciaria. Situa9&o bancaria. 

Rumania — 

Gaisse Autonornone des Monopoles. Bulletin. 

Institut Central de Statistique. Anuarul statistic al Romaniei. 

Ministire des E'inances. Comertul exterior al Rom&niei. 

Siam — 

Central Service of Statistics. Statistical year-book. 

Spain— 

Direccion General de Estadistica. Boletin de eisftadistica. 
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Spanish Morocco — 

Inspcccion ds A-duunas. liistaidistica del comercio Gn la zona do Protec- 
torad Espafiol. 

Sweden — 

KommerskoUegium. Kommersiella meddelandon. 

BiksgdldskoTdoret, tSvenska statens tillgangar och schulder. 

Sociahtyrelsen. Sociala meddelandon. 

Statistiica Centralbyrdn. Statistisk arsbok. Statistiska meddelanden [in- 
cluding Jarnvagsstatistiska medelanden. IJppgifter om bankorna]. 

Sverige^ officiella atatistik [including annual returns relating to agricul- 
ture and live-atock, assurance, banking, co-operative societies, crime, 
excise, finance (state and municipal), fisheries, forests, industry, labour 
and wages, lunacy, mines, pensions, ])oor relief, population, postal ser- 
vices, public health, health of army and navy, railways, savings banks, 
trade and shipping, veterinary service, water-power, etc.]. 

Sveriges Biksbank. Arsbok. 

Stockholm. Siafuliska Kontor. Statistisk arsbok. 

Economisk tidskrift. 

Skandinaviska Banken, Quarterly review. 

Svenska Handelsbanken : Annual report, Index. 

Swedish economic review. 

Switzerland — 

Banque Nationale Suisse, bidlctin raensuel. 

Bureau FMeral de Staiistique. Annuaire statistique. Contributions a la 
statist! que Suisse. 

Statistiques de la Suisse [including annual returns relating to : agricul- 
tural statistics, assurance societies, (;rime, finance, forestry, live-stock, 
vital statistics]. 

D6partenient Federal de VBconomie Fublique. La vie economiqiu*. Die 
V olkswirtschaft . 

Direction GMrale des Douanes FedSrales. Statistique annuelle du commerce 
exterieur. 

Zurich. Statistisches Jahrbuch der Stadt Zurich. Ziiroher statistische 
Nachrichten. 

Journal do statistique et revue economique suisse. 

Societe de Banque Suisse, Bulletin mensuel. 

Union suisse du Commerce et de Plndustrie, Rapport sur le commerce et 
I’industrie de la Suisse. 

Turkey — 

Office Central de Statistique, Annuaire statistique. 


U.S.S.R.— 

Administration Centrale de Statistique. ILiiuhoboo Xo3HttcTUo. 


United States — 

Agriculture, Department of. Agricultural statistics. Crops and markets. 
Year-book. 

Census, Bureau of the. Birth, stillbirth and infant mortality statistics. 
Cotton production. Cotton production and distribution. Mortality 
statistics. Statistical abstract of the U.S. 

Children's Bureau. Bulletins. The child. 

Currency, Comptroller of the. Annual report. 

Education, Office of. Biennial survey of education. Bulletin. School 
life. 

Federal Beserve Board. Annual report. Federal Reserve bulletin. 
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United States— 

Foreign awd- Domestic Commerce, Bureau of. Balance of international pay- 
ments of the U.S. Foreign commerce and navigation for the calendar 
year. Foreign commerce weekly. Monthly summary of the foreign 
commerce of the United States. Survey of current business. 

Internd Revenue, Bureau of. Annual report of the Commissioner. Statistics 
of income. 

Labor, Department of. Annual report of Secretary of Labor. 

Labor Statistics Bureau. Monthly labor review. 

Library of Congress. Annual report of the Librarian. 

Mines, Bureau of. Minerals year-book. 

Public Health Service. Public health reports. 

Treasury. Annual report of the Secretary of the Treasury on the state of 
the finances. Annual report of the Director of the Mint. 

Women's Bureau. Bulletin. 

California. Bureau of Marine Fisheries. Fish bulletins. 

Connecticut. Registration report. Report of State Department of Health. 
Health bulletin. 

Maryland. Annual report of State Board of Health. 

New York State. State Department of Health. Annual report. Vol. 2, 
Division of vital statistics. Monthly vital statistics review. 

State Tax Commission. Annual report. Tax bulletin. 

New York City. New York Public Library, bulletin. 

Actuarial Society of America, Transactions. American Academy of Political 
and Social Science, annals. American economic review. American Insti- 
tute of Actuaries ; The record, year-book. American Petroleum Institute, 
statistical bulletin. American Philosophical Society : Memoirs, Pro- 
ceedings, Transactions, Year-book. American Statistical Association 
bulletin, journal. Annals of mathematical statistics. 

Carnegie Endowment for International Peace, Year-book. 

Chicago Board of Trade, Annual report. 

Econometrica. 

Harvard business review. Harvard University : Review of economic 
statistics. 

Illinois University Bureau of Business Research, bulletins. International 
conciliation. 

Johns Hopkins University School of Hygiene, Collected papers from the 
Department of Biology. Journal of political economy. 

Milbank Memorial Fund : Annual report, Collected papers on research, 
Quarterly bulletin. Mineral industry. 

Quarterly journal of economics. 

Smithsonian Institution : Annual report. Publications. Social research. 
Stanford University Food Research Institute, wheat studios. 

Uruguay — 

GorUaduria General de la Nacion. Boletin de hacienda. 

Direccidn General de Estadistica. Anudrio estadistico. 

Yugoslavia — 

Statistique GMrale d'etat. Annuaire statistique. 


(d) International. 

Bank for International Settlements — 

Annual report. 

International Institute of Agriculture — 

Annuaire international de legislation ajpicole. International review of agri- 
culture. International year-book of agricultural statistics. 
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(d) International — Contd. 

International Labour Office — 

International labour review. Studies and reports. Year-book of labour 
statistics. 

International Statistical Institute — 

Bulletin de Tlnstitut International de Statisti<pie. Revue d(? I’lnstitut 
International do Statistique [cjuarterly]. 

League of Nations — 

Official joiirnal. 

Kcovom/ic and Financial Section. Balances of ])ayinents. International 
trade statistics. Money and banking. IMontbly bulkdin of statistics. 
Review of world trade. Statistical y(?ar-book of the League of Nations. 
World economic survey. World production and ])rices. 

Jlealth Organization. Annual epidtuniological rejKwt. Epidemiological 
report : statistical supplement to the weekly epidemiological record 
[montlily]. 
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Keniioy (.T. T.). 'Mathematics of statistics ..... loJ 
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Saulnier (II. J.). Gontenqmrary monetary theorj' .... 101 

Sehut(M. J.). Tin restriction and tin prices ..... 417 

TliomaB (P. J.) and Sastry (N. S.). Indian agricultural statistics . , 407 

Tinbergen' (.1.). ytatistical testing of business cycle tiieories . . I’ud 

Tintner (U.). A'ariate difference} method ..... 252 
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